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THE 'DESCENT OF MAN 


AND ON 

SELECTION IN EELATION TO SEX. 


INTRODUCTION. 

The nature of the following work will be besj^ under- 
stood by a brief f^ccount of how it came to be written. 
During many years I collected notes on the origin or 
descent of man, without any intention of publishing on 
the subject, but rather with the determination not to 
publish, as I thought that I should thus only add to 
the prejudices against my views. It seemed to me suffi- 
cieTit to indicate, in the first edition of my ^ Origin of 
^ Species,’ that by this work light would be thrown on 
^ the origin of man and his history and this implies 
that man must be included with other organic beings in 
any general conclusion respecting his mannel^ W appear- 
ance on.this earth. Now the case wears a wholly dif- 
ferent aspect. "Vyhen a naturalist like Carl Vogt vgn- 
tures to say in his address as President of the National 
Institution of Geneva (1869), “ personne, en Europe 
au moins? n’ose plus soutenir la creation independante 
" et de toutes pieces, des especes,” it is^manifest that at 
least a large number of naturalists must admit that 
species are the modified descendants of other species ; 
•SOL. I. B 
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andr ihis^ especially li6lds good witli the younger and 
rising nat^iralists. The greater number accept the 
agency of natural selection ; thougli some urge, whether 
with justice the f>iture must decide, that I have greatly 
overrated its importance. Of the older and lionoured 
chiefs in natural science, many unfortunately are still 
op}X)scd to evolution in every form. 

In consequence of the views now adopted by most 
naturalists, and wliich will ultimately, as in every other 
case, be followed by other men, I have been led to put 
together my notes, so as to see how far the general 
conclukions arrived at in my former works were appli- 
cable to man. This seemed all tlie more desirable 
as I had never deliberately applied these views to a 
species taken singly. When we confine our attention 
to any one form, wc are deprived of the weighty argu- 
ments derived from the nature of the affinities whicli 
connect together ^vhole groups of organisms — their geo- 
graphical distribution in past and present times, and 
their geological succession. ^J^he homological structure, 
embryological development, and rudimentary oi-gans of 
a species, whether it be man or any other animal, to 
^which oilr attention may be directed, remain to be con- 
sidered; but these great classes of facts affojd, as it 
appears to me, ample and conclusive evidence in favour 
of the principle of gradual evolution. The strong sup- 
port derived from the other arguments should, houever, 
always be kept before the mind. ’ 

The sole object of this work is to consider, firstly, 
whether man, like every qther species, is descended 
from some pre-existing form ; secondly, the manner of 
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his develo|)meiit ; and thirdly, the value of the dtffer- 
enceij between the so-call«d races of man. ^s I shall 
confine myself to these points, it will not be necessary# 
to describe in detail the differences between the several 
races — an enormous subject which has been fully dis-s 
cussed in many valuable works. The high antiquity of 
man has recently been demonstrated by the labours 
of a host of eminent men, beginning with M. Boucher 
de Perthes ; and this is the indispensable basis for 
understanding his origin. I shall, tlierefore, take this 
conclusion for granted, and may refer my readers to 
the admirable treatises of Sir Charles Lyell, Sir John 
Lubbock, and others. Nor shall I have occasion to do 
more than to allude to the amount of difft^'ence between 
man and the anthropomorphous apes ; for Prof. Huxley, 
in the opinion of most competent judges, has conclu- 
sively shewn that in eveiy single visible character man 
difljgrs less from the higher apes than these do from the 
lower members of the same order of Primates. 

This work contains hardly any original facts in 
regard to man; but as the conclusions at which I 
arrived, after drawing up a rough draft, ajijjeared to 
me interesting, 1 thought that they might in^rest' 
others. It has often and confidently been asserted, that 
man’s origin can rfever be known : but ignorance mdte 
frequently bf^gets confidence than does knowledge : it is 
those who know little, and not those who know much, 
who so positively assert that this or that problem will 
never be solved by science. The concliil&ion that man is 
the co-descendant with other species of some ancient, 
lower, and extinct form, is not in any degree new, La- 

13 2 
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mai'Uk Ion" ago came to this (ronclusion, which has lately 
been mai]^tained by several eminent naturalists and 
philosophers ; for instance by Wallace, Huxley, Lyell, 
Vogt, Lubbock, Biiehner, Rolle, &c.,* and especially by 
Hackel. This last naturalist, besides his great work, 
‘Generelle Morphologic ’ (18G(i), has recently (1868, 
with a second edit, in 1870), publislied his ‘ Natiirliche 
Schopfungsgeschichte,’ in which he fully discusses the 
genealogy of man. If this work had appeared before 
my essay had been written, I should probably never 
have completed it. Almost all the conclusions at which 
I have ‘arrived I find confirmed by this naturalist, whose 
knowledge on many points is much fuller than mine. 
Wherever I have added any fact or view i’roin Prof. 
HackeFs writings,! give his authority in the text, other 
statements I leave as they originally stood in my manu- 
script, occasionally giving in the foot-notes references 
to his works, as a confirmation of the more doubtful or 
interesting points. 

During many years it has seemed to me highly pro- 
bable that sexual selection has played an important 
part in differentiating the races of man; but in my 

‘ the woiks of the first-named authors are so well ki^own, I need 
not ^ive tlie titles ; but as those of the latter aro less Avell known in 
I]f:gland, I will give them Sechs Vorlesuif gen uber die Darwin"- 
schc Thcorio : ’ zweito Aiiflage, 1868, von Dr. L. BHchner; translated 
into Froneh under the title ‘ConftTences sur la Theo^ie Dnrwinienne,’ 
1869. * Dor Monsch, im Lichto der Darwin’schc Lehro/ 1865, von 

Dr F. Rollo. I will not attempt to give references to- all the authors 
who have taken the same side of the question. Thus G. Canestrini 
has published (*Ai?nuario della Soc. d. Nat.,* Modena, 1867, p. 81) a 
very curious paper on rudimentary characters, as bearing on the origin 
of man. Anotlier work has (186S) been published by Dr. Barrage 
Francesco, bearing in Italian the title of “ Man, made in the image of 
God, was also made in the image of the ajie.** 
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‘Origin of '^Species’ (first^edition, p. 199) I contefited 
myself by merely alluding to this belief. WlVen I came 
to apply this view to man, I found it indispensable to* 
treat tlie whole subject in full detaif.'^ Consequently 
the second part of the present work, treating of sexual, 
selection, has extended to an iilordinate lengtli, com- 
pared with, the first part; but *this could not^ be 
avoided* • 

1 had intended adding to the present volumes an 
essay on the expression of the various emotions by man 
and the lower animals. My attention was called to this 
subject many years ago by Sir Charles Bell’s admirable 
work. This illustrious anatomist maintains that man 
is endowed with certain muscles solel)^ for the sake 
of expressing his emotions. As this view is obviously 
opposed to the belief that man is descended from some 
other and lower lorm, it was necessary for me to consider 
it. likewise wished to ascertain how far the emotions 
are expressed in the same manner by the different races 

\)f man. But owing to the length of the present ^^ork, 
I have thought it better to reserve my essay, which is 
partially completed, for separate publication^ 

• 

2 Prof. Hackel is the solo author wlio, since the publication of the 
‘ Origin/ has discussefi, in his various works, in a very aVjle nianiHu* 
the subject of sexilal selection, and has seen its full impel tance. 
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Fart I.— THE DESCENT; OF MAN. 


CHAPTEE I. 

Thk Evidence of the Descent of Man from some 
Lower Form. 

Nature of the evidence bearing on the origin of man — Homologous 
stiuctures in man and the lowei animals — Miscellaneous i)Oints 
of conespondenco — Development — Uiidimentary stiuctures, 
muscles, sense-organs, hair, bones, reproductive oigans, &c. — 
The bearing of»those three great classes of facts on the origin 
of man. ^ 

He who witches to decide whether man is the modiiied 
descendant of some pre-existing form, wonld probably 
first enquire whether man varies, however slightly, in 
bodily structure and in mental faculties; and if so, 
whether the variations are transmitted to his offspring 
in accordance with the laws which prevail with the lower 
animals ; such as that •f the transmission of characters 
to the same age or sex. Again, are the variations the re- 
sult, as^far as our ignorance permits us to j«(%e, of the 
same general causes, and are they governed by the safnd 
general laws, as in the case of other organisms ; ^)r in- 
stance by correlgftion, the inherited effects of use tnd 
disuse, &c. ? Is man subject to similar malconformations, 
the result of arrested development, of reduplication of 
parts, &c., tind does he display in any of his anomalies 
reversion to some former and ancient ^pe of structure ? 
It might also naturally be enquired Aether man, like 
so many other animals, has given rise to varieties and 
sub-races, differing but slightly from each other, or to 
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races differing so mucli thatotlicy must be^ classed as 
doubtful sgecies ? How are *such races distributed^over 
the world ; and how, when crossed, do they react on 
each other, both^in tlie first and succeeding genera- 
tions ? And so with many other points. 

The enquirer would next come to the important point, 
whether man tends to increase at so rapid a rate, as to 
lead to occasional severe struggles for existence, and 
consequently to beneficiaU variations, whether in body 
or mind, being preserved, and injurious ones eliminated. 
l)o the races or species of men, whichever term may be 
applied, encroach on and replace each other, so that 
some finally become extinct? We shall see that all 
these questions, as indeed is obvious in respect to most 
of them, must be answered in the affii*mative, in the 
same manner ^as with the lower animals. But the 
several considerations just referred to may be conve- 
niently deferred for a time; and we will first see how 
far the bodily structure of man shows traces, more or 
less plain, of his descent from some lower form. In the 
two succeeding chapters the mental powers of man, in 
comparison with those of the lower animals, will be con- 
sidered. ^ 

Tlie Structure of Man , — It is notorious that 

man is constructed on the same general type or model 
with Sther mammals. All the bones in his skeleton 
cai]^j be compared with corresponding bones in a monkey, 
bat, or seal. 8o it^ is with his muscles, nerves, blood- 
vessels and internal viscera. The brain, the most im- 
portant of all the organs, follows the same law, as shewn 
by Huxley and other anatomists. Bischoff,^ who is a 
hostile witness, aflmits that every chief fissure and fold 


' GrossIiirnwLudungen des Measeben/ X868, s. 00. 
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in the braiil of man has it» analogy in that of the orang ; 
but he aflds that afc no period of development do their 
brains perfectly agree ; nor could this be expected, for 
othierwise their mental powers would hq^ve been the same.* 
Vulpian ^ remarks : “ Les differences reelles qui existent 
‘‘ entre Fencephale de I’homme et celui des singes snpe- 
‘‘ rieurs, . sont bien minimes. II ne faut pas se faire 
d ’illusions a cet egard. L’homme est bien plus prfe 
" des singes anthropomorphe^? par les caracteres anato- 
niiques de son cerveau que ceux-ci ne le sont non- 
“ seulcment des autres mammiferes, iiiais inemes de 
“ certains quadrumanes, des guenons et des macaques.” 
But it would be superfluous here to give further details 
on the corrcspond^ence between man and the higher 
mammals in the structure of the brain and all other 
parts of the body. o 

It may, however, be worth while to specify a few 
points, not directly or obviously connected with struc- 
ture, by which this correspondence or relationship is 
well shewn. 

Utan is liable to receive from the lower animals, and 
fcto communicate to them, certain diseases as hydro- 
phobia, variola, the gla4;iders, &c. ; and this fact proves 
the close similarity of their tissues and blood, both in 
minute structure and composition, far more plainly than 
does their comparison under the best microscope, or by' 
the aid 6{ the best chemical analysis. MonkeyS are 
liable to many of the same non-contagious diseases as jve 
are ; thus Eengger,^ who carefully gbserved for a long 
time the Gehus Azarm in its native land, found it liable 
to catarrh, •with the usual symptoms, and which when 

* *Le<j. sur la Phys.’ 1866, p. 890, as quoted by M. Dally, ‘L’Ordre 
des Piimates et le Tiausfoiinismo,* 1868, p. 29. 

3 ‘ Naturgeschiclite der Saugethiere von Paraguay,* 1830, s. 50. 
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often recurrent led to consumption. These monkeys 
suffered alpo from apoplexy, finllammation of the bowels, 
and cataract in the eye. The younger ones when shed- 
ding their milk-toetli often died from lever. Medicines 
produced the same effect on them as on us. Many 
kinds of monkeys have a strong tiiste for tea, coffee, and 
spirituous liquors : they will also, as I have myself seen, 
smoke tobacco with pleasure. Brehm asserts that the 
natives of north-eastern Africa catch the wild baboons 
by exposing vessels with strong beer, by which they are 
made drunk. He has seen some of these animals, wliich 
he kept in confinement, in this state ; and he gives 
a laugluible account of their behaviour and strange 
grimaces. On the following morning they were very 
cross and dismal; they held their aching heads witli 
both hands and wore a most pitiable expression : when 
beer or wine was offered them, they turned away with 
disgust, but relished the juice of lemons.^ An American 
monkey, an Ateles, alter getting drunk on brandy, would 
never touch it again, and thus was wiser tlian many 
men. Tliese trifling facts prove how similar the nerves 
of taste must be in monkeys and man, and how simi* « 
larly their whole nervous systenj is affected. 

Man is infested with internal parasites, sometimes 
causing fiiUil effects, and is plagued by external para- 
"sites, all of which belong to the same genera or families 
with those infesting other mammals. Man is subject like 
otfcer mammals, birds, and even insepcts, to that mys- 
terious law, which ^uses certain normal processes, such 
as gestation, as well as the maturation and duration of 
various diseases, to follow lunar periods.® His wounds 


* Brehm, ‘ Thierleten,’ B. i. 1864, s. 75, 86. On the Ateles, s. 105. 
For other analogous statements, see %i. 25, 107. 

® With respect to insects see Dr. Laycock ‘ On a General Law of 
Vital Periodicity,^ British Association, 1842. Dr. Macculloch, * Silli- 
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are repaired by the same process of healing ; and the 
stumps %ft after the amputation of his limbs occa- 
sionally possess, especially during an early embryonic 
period, some power of regeneration,., as in the lowest 
animals.® 

The whole process of that most important function, 
the reproduction of the species, is strikingly the same 
in all mammals, from the first act of courtship by the 
male ^ to the birth and nurturing of the young. Mon- 
keys are born in almost as helpless a condition as our 
own infants; and in certain genera the young differ 
fully as much in appearance from the adults, as do our 
children from their full-grown parents.® It has been 
urged by some writers as an important distinction, that 
with man the young arrive at maturity at a much later 
age than with any other animal : but if 'we look to the 
races of mankind which inhabit tropical countries the 
difference is not groat, for the orang is believed not to 
be adult till the age of from ten to fifteen years.® Man 


man’s North American Journal of Science,* vol. xvii. p. 30.5, has seen 
a dog suffering from tertian ague. 

® I have given the evidence on tliis head in my * Variation of 
Animals and Plants under ll^me&tication,’ vol. ii. p. 1.5. 

7 “Mores c divensis goneribusQuadiumanorum sine dubio dignoscunt 
“ femiiias humanas a maribus. I*rimuni, credo, odoratu^po^tca aspectu. 
“ Mr. Youatt, qui diu in llortis Zoologicia (Uestiariis) medicus anii^aly 
“ ium erat^ vir in rebus obscrvandis cautns et sngax,boc imlii oejjtissime 
“ probavit, et curatores cjusdem loci ct alii o ministris confirmavenint. 
‘ ‘ (Sir Andrew Smith •t Brelim notabant idem in Cynoceplialo. ^lus- 
“ trissimus Cuvier etiam nnrrat multa de hac re qua ut opinor nihil 
‘ turpius potest mdicari inter omnia honiinibus et Quadrumanis com- 
“ miinia. Narrat enim Cynocepbalum qnendara in furorem incidere 
“ aspectu feniiuanim aliquarum, sed nequaquam accendi tanto furore 
“ ab omnibus. Semper eligebat juniores, et dignoscebat in turba, et 
“ advocabat voce gestuque.** 

® This remark is made with respect to Cynoceplialus and the an- 
thropomorphous apes by Geoffroy Saint-Hilaire and F. Cuvier, ‘ Hist. 
Nut. des Mammiferes,’ tom. i. 1824. 

® Huxley, * Man’s Place in Nature,’ 1863, p. 34. 



14 


THE DESCENT OP MAN. 


Part I. 


differs from woman in size, bodily strength, hairyness, 
&c., as wq]l as in mind, in the same mahner as do the 
^two sexes of many mammals. It is, in short, scarcely 
possible to exaggerate tbe close corrcs{)ondence in gene- 
ral structure, in the minute structure of the tissues, in 
chemical composition and in constitution, between man 
and the higher animals, especially the anthropomor- 
phous apes. 

T 

Enibryonic Development . — Man is developed from an 
ovule, about the 125th of an inch in diameter, which 
differs in no respect from the ovules of other animals. 
The embryo itself at a very early period can hardly be 
distinguished from that of other mei^bers of the verte- 
brate kingdom. At this period the arteries run in arch- 
like branches,^ as if to carry the blood to branchice 
which are not present in the higher vortebrata, though 
the slits on the sides of the neck still remain (/, fig. 1), 
marking their former position. At a somewhat later 
period, when the extremities ai'o developed, ‘Hhe feet of 
lizards and mammals,” as the illustrious Von Baer 
remarks, the wings and feet of birds, no less than the ^ 
“ hands and feet of man, all arig3 from the same funda- 
mental form.” It is, says Prof. Huxley, ‘‘quite in 
“ the lat^r iitages of development that the young human 
“ being presents marked differences from the young 
“ ape, while the latter departs as much froin the dog 
“ ifei its developments, as the man dbes. Startling as 
this last assertion may appear to be, it is demonstrably 
“ true.” 

As some of my readers may never have s^en a draw- 
ing of an embryo, I have given one of man and another 
of a dog, at about the same early stage of development. 


* Man’s riuce In Nature,* 186.S, p. 67. 
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carefully copied from two works of undoulDted accu- 

racy.^^ « • ^ ^ 

^ After the foregoing statements made by such high 
authorities, it vvqjild be superfluous on my part to give 
a number of borrowed details, shewing that the embryo 
of man closely resembles that of other mammals. It 
may, however, be added that the human embryo like- 
wise resembles in various points of structure cer- 
tain low forms when adult. For instance, the heart 
at first exists as a simple pulsating vessel ; the excreta 
are voided through a cloacal passage; and the os 
coccyx projects like a truckful, “ extending considerably 
“ beyond the rudimentary legs.” In the embryos of 
all air-breathing vertebrates, certain glands called the cor- 
pora Wolffiana, correspond with and act like the kidneys 
of mature fislies.^^ Even at a later embryonic period, 
some striking resemblances between man and the lower 
animals may be observed. Bischoff says that the con- 
volutions of the brain in a human foetus at the end of 
the seventh month reach about the same stage of deve- 
lopment as in a baboon when adult.^^ The great toe, as 
Prof. Owen remarks,^* which forms the fulcrum when » 
standing or walking, is perhaps the most characteristic 


" The embryo (upper fig.) is from Ecker, ‘leones Phys / 

,1^1-1859, tab. XXX. fig. 2. This embryo was ten lines in length, so 
•tlmt tjie drawing is mueli magnified. The embryo of the dog is from 
Bischoff, ‘ Entwicklungsgcschichte des Hunde-Eies,^ 1845,' tab. xi. fig. 
42|p. This drawing is five times magnified, th% embryo being 25 days 
old. The internal viscera have been omitted, and the uterine appen- 
dages in both drawings removed. I was directed to these figures by 
Prof. Huxley, Irom whose work, ‘ Man’s Place in Nature,* the idea of 
giving them was taken. Hackel has also given analogous drawings in 
his ‘ Schopfungsgeschichte.’ 

Prof. Wyman in ‘ Proc. of American Acad, of Sciences,’ vol. iv. 
I860, p. 17. * 

Owen, ‘ Anatomy of Vertehratfs,’ vol. i. p. 533. 

* Die Grosshimwindungen des Menschen,’ 1868, s. 95. 

‘Anatomy of Vertebrates,’ vol. ii. p. 553. 



‘‘ peculiarity in the 

bryo, about an inch in len^h, PB6f/iWyiri#ft?^^tu 
“ that the great toe was 
“ ins1;ead of being paralle^tpj^ 
angle from the side of the foot, mus corresponding 
with the permanent condition of this part in the 
quadrumana.” I will conclude with a quotation from 
Huxley,'"’^ who after asking, does man originate in a 
different way from a dog, bird^ frog or fish ? says, “ the 
reply is not doubtful for a moment ; without question, 
the mode of origin and the early stages of the develop- 
“ ment of man are identical '^ith those of tlie animals 
“ immediately below him in the scale : without a doubt 
‘‘ in these respects, li^ is far nearer to apes, than the apes 
“ are to the dog.” 

Rudiments, — Tins subject, though not intrinsically 
more important than the two last, will for several rea- 
sons be here treated with more fullness.^® Not one of 
the lygher animals can be named which does not bear 
some part in a rudimentary condition ; and man forms 
no exception to the rule, liudimeiitary organs must 
be distinguished from thclSe that are nascent; though 
ill some cases the distinction is not easy. The former 
are eithe^ absolutely useless, such as the mtmmse of 
male quadrupeds, or the incisor teeth of ruminants 
which never cut through the gums ; or they are of such 
slight service to theft present possessors, that we cannol 
suppose that they were developed under the conditions 


‘Proo. Soc. Nat. Hi&t.* Boston, 1863, vol. ix. p. 185. 

‘ Man's Place in Nature,' p. 65. 

I liad written a rough copy of this chnptcr beft^e reading a valu- 
able paper, “Caratteri rudimtntali in ordine all’ origine del uomo” 
C‘ Annuario della Soc. d. Nut.,’ Modetfa, 1867, p. 81), by G. Canestiini, 
to which paper I am cousiderubly indebted. Hackel has given admi- 
rable discussions on this whole subject, under the title of Dysteleology, 
in hia * Generelle Morphologic * and ‘ Schopfungsgeschichte.' 

VOL. I, 
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which now exist Organs in this latter state are not 
strictly rudimentary, but they are tending in tliis direc- 
tion. ' Nascent organs, on the other hand, though not 
fully developed^ are of high service to their possessors, 
and are capable of further development. Kudimentaiy 
organs are eminently variable; and this is partly in- 
telligible, as they are useless or nearly useless, and 
consequently are no longer subjected to natural selec- 
tion. They often become wholly suppressed. When 
this occui's, they are nevertheless liable to occasional 
reappearance through reversion ; and this is a circum- 
stance well worthy of attention. 

Disuse at that period of life, when an organ is chiefly 
used, and this is generally during maturity, together 
with inheritance at a corresponding period of life, seem 
to have beet the chief agents in causing organs to be- 
come rudimentary. The term ‘‘ disuse does not relate* 
n^erely to the lessoned action of muscles, but includes 
a diminished flow’ of blood to a part or organ, from 
being subjected to fewer alternations of pressure, or 
from becoming in any way less habitually active. Rudi- 
ments, however, may occur in one sex of parts normally 
present in the other sex ; aifd such rudiments, as we 
shall hereafter see, have often originated in a distinct 
mannef. * In some cases organs have been reduced by 
ra^ns of natural selection, from having become inju- 
rious to the species under changed habits of life. The 
process of reduction is probably often aided through the 
two principles of compensation and economy of growth ; 
but the later stages of reduction, after disuse has done 
all that can fairly be attributed to it, and when the saving 
to be effected by the economy of growth would be very 
small,^® are diAcult to understand. The final and cbm- 


Some f?ood criticisms on this subject have been given by Me s-srs. 
Murie tuid Mivart, in ‘ Transact. Zoolbg. Soc.* 1869, vol. vii. p. 92. 
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plete suppression of a part, already useless and mdcli 
reduced in*size, in which cas« neither compens^^tion nor 
economy can come into play, is perhaps intelligible by 
the Aid of the hypothesis of pangenesis,.and apparently 
in no other way. But as the whole subject of rudimen- 
tary organs has been fully discussed and illustrated 
in my former works,*® I need here say no more on this 
head. 

Rudiments of various muscles have been observed in 
many parts of the human body ; and not a few muscles, 
which are regularly present in some of the lower ani- 
mals can occasionally be detected in man in a greatly 
reduced condition. Every one must have noticed the 
power which many ^animals, especially horses, possess 
of moving or twitching their skin ; and this is edected 
by the panniculus carnosus. Remnants o^ this muscle 
in an efficient ^tate are found in various parts of our 
bodies ; for instance, on the forehead, by which tlje 
eyebrows are raised. The 2>lci^ysma myoides, which is well 
developed on the neck, belongs to this sj^stem. Prof, 
l^urner, of Edinburgh, has occasionally detected, as he 
informs me, m\iacular fasciculi in five different situa- 
tions, namely in the axillae, near the scapulae, &c., all of 
which must be referred to the system of the panniculus. 
He has algo shewn ** that the musculus sternaUs or ster^ 
nalis hrutorum, which is not an extension of the rectum 
ahdominalis, but is closely allied to the panniculus, oc- 

G23T3 • 

* Variation of Animals and Plants under Domestication,* vol. ii. 
pp. 317 and 397. See also ‘Origin of Species,* 5tli edit. p. 535. 

** For instancy M. Richard Annales des Sciences Nat.’ 3rd series, 
Zoolog. 1 852, tom. xviii. p. 13) describes and figures rudiments of what 
he calls the “muscle ptnlieux de la main,” which he sajs is sometimes 
“ inffciment petit.” Another muscle, called “ le ti^ial postcrieur,” is 
generally quite absent in the hand, b«t appears from time to time in a 
imre or less rudimentary condition. 

Prof. W. Turner, ‘Proc. Royal Soc. Edinburgh,’ 1866-67* p. 65. 

• c 
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cuired in the proportion of about 3 per cent, in upwards 
of 600 bodies: he adds, that this muscle aifor^^ ‘‘an 
“ excellent illustration of the statement that occasional 
“ and rudimentary structures are especially liable to 
“ variation in arrangement.” 

Some few persons have the power of contracting the 
superficial muscles on their scalps ; and these muscles 
are in a variable and partially rudimentary condition. 
M. A. de Candolle has communicated to me a curious 
instance of the long-continued persistence or inheritance 
of this power, as well as of its unusual development. 
He knows a family, in which one member, the present 
head of a family, could, when a youth, pitch several 
heavy books from his head by the movement of the 
scalp alone ; and he wdu wagers by performing this feat. 
His father, ancle, grandfather, and all his three chil- 
dren possess the same power to the same unusual degree. 
This family became divided eight generations ago into 
two branches ; so tliat the head of the above-mentioned 
branch is cofisin in the seventh degree to the he^d of 
the other branch. This distant cousin resides in another 
part of Hrance, and on being asked whether he possessed 
the same faculty, immediately exhibited his power. 
This case olfers a good illustration how persistently an 
absolutely useless faculty may be transmitted.^^ 

The extrinsic muscles which serve to move the whole 
external ear, and the intrinsic muscles which move the 
different parts, all of which belong to the system of the 
panniculus, are in a rudimentary condition in man ; they 
are also variable in development, or at least in function. 
I have seen one man who could draw diis ears for- 
wards, and another who could draw them backwards ; 

Canestrini quotes Hyrt. Q Amxmy;) della Soo. dei Naturalist!,’ 
Modena, 1867, p. 97) to the same effect. 
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and from wfiat one of these persons told me, it is pro- 
bable ihat most of us by often touching our «ars and 
thus directing our attention towards them, could by 
repeated trials recover some power of movement. The 
faculty of erecting the ears and of directing them to 
different points of the compass, is no doubt of the 
highest service to many animals, as they thus perceive 
the point of danger ; but I have never heard of a man 
Avho possessed the least powm’ of erecting his ears, — 
the one movement which might be of use to him. The 
whole external shell of the ear may be considered a 
rudiment, together with the various folds and promi- 
nences (helix and anti-helix, tragus and anti-tragus, &c.) 
which in the lower ^inimals strengthen and support the 
ear when erect, without adding much to its weight. 
Some authors, however, suppose that the cd^tilage of the 
shell serves to transmit vibrations to the acoustic 
nerve ; but Mr. Toynbee,^^ after collecting all the 
known evidence on this head, conedudes that the exter- 
nal ^lell is of no distinct use. The ears ' of the chim- 
panzee and orang are curiously like those of man, and I 
am assured by the keepers in the Zoological Gardens 
that these animals never ^love or erect them ; so that 
they are in an equally rudimentary condition, as far as 
function js concerned, as in man. Why the^ uniraals, 
as well as the progenitors of man, should have lost^th^ 
power of erecting their ears we cannot say. It may be, 
though I am not quite satisfied with this view, that owing 
to their arboreal habits and great strength they were 
but little exposed to danger, and so during a lengthened 
period moved their ears but little, and thus gradually 
lost the power of moving them. This would be a 
parallel case with that of those large and heavy birds, 


** ‘ The Diseases of the Ear/ by J. Toynbee, F.R.S., 1860, p. 12. 
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wnieh from inhabiting oceanic islands havg not been 
exposed^to the attacks of beasts of prey, and ha/^e con- 
sequently lost the power of using their wings for flight. 

The celebrated sculptor, Mr. Woollier, informs me of 
one little peculiarity in the external ear, which he has 
often observed both in men and women, and of which 
he perceived the full signification. His attention was 
first called to the subject whilst at work on his figure 
of Puck, to which he had given pointed ears. He was 
thus led to examine the cars of various monkeys, and 
subsequently more carefully those of man. The pecu- 
liarity consists in a little blunt point, projecting from 
the inwardly Iblded margin, or helix. Mr. Woolner 
made an exact model of one such case, and has sent 
me the accompanying drawing. 
(Fig. 2.) These points not only 
project inw ards, but often a little 
outwards, so that they are visible 
when the head is viewed from di- 
rectly in front or behind. fThey 
are variable in size and some- 
what in position, standing either 
a littld higher or lower ; and they 
sometimes occur on one ear and 
not on the other. Now /he mean- 
ing of these projections is not, 
I think, doubtful; but it may 
be thought that they offer too 
trifling a character to be worth notice. This thought, 
however, is as false as it is natural. Every character, 
however slight, must be the result of ^me definite 
cause ; and if it occurs in many individuals deserves 
consideration. * The helix obviously consists of the ex- 
treme margin of the ear folded inwards ; and this fold- 
ing appears to be in some manner connected with the 



* Fig 2 Human Fiir, modelled 
dial drawn by Mr. Woolner 
a. The projecting point. 
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whole extefnal ear being' permanently pressed biXik- 
wards.^ Hi many monkeys, .which do not stand high in 
the order, as baboons and some species of macacus,**^ the 
uppfer portion of the ear is slightly j^ointed, and the 
margin is not at all folded inwards ; but if the margin 
were to be thus folded, a slight point would necessarily 
project inwalls and probably a little outwards. This 
could actually be observed in a specimen of the Ateles 
beelzehuth in the Zoological Gardens; and we may safely 
concluuo that it is a similar structure — a vestige of 
formerly pointed ears — which occasionally reappears in 
man. 

The nictitating membrane, or third eyelid, with its 
accessory muscles and other structures, is especially 
well developed in Ciids, and is of much functional im- 
portance to them, as it can be rapidly dr%wn across the 
whole eye-ball. It is found in some reptiles and amphi- 
bians, and in certain fishes, as in sharks. It is fairly 
well developed in the two lower divisions of the mam- 
malian series, namely, in the monotremata and marsu- 
piais, and in some few of the higher mammals, as in the 
w^alrus. But in man, the quadruinaua, and most other 
mammals, it exists, as isb admitted by all anatomists, as 
a mere rudiment, called the semilunar fold.'“® 

The sense of smell is of the highest imj^oijtance to 
the greater number of mammals — to some, as the runp-. 
Hants, in warning them of danger; to others, asPthe 


Sco also some remarks, and the diawings of the cars of the Leraii- 
loidoa, ill Messrs. IMurio and Mivart’s excellent puiier m ‘ Transact. 
Zoolog. Soo.’ v(^. vii. 1869, pp. 6 and 90. 

Muller’s ‘ Elements of Physiology,’ Eng. translat., 1842, vol. ii. p. 
1117. Owen, * Anatomy of Vertebrates,’ vol. ui. p. 260 ; ibid, on the 
Walrus, ‘ Proc. Zoolog. Soc.’ November 8th, 1854.* See also R. Kuox, 
* Great Artists and Anatomists/ p^l06. This rudiment appaientl> is 
somewhat larger m Negroes and Australians tiian in Europeans, see Cail 
Vogt, ‘ Lectures on Man,’ Eng. translat. p. 129. 
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cavnivora, in finding their |>rey; to otlior^, as the wild 
boar, for both purposes combined. But th^ sense of 
smell is of extremely slight service, if any, even to 
savages, in whom it is generally more highly develt)ped 
than in the civilised races. It does not warn them of 
danger, nor guide them to their food ; nor does it pre- 
vent the Esquimaux from sleeping in the most fetid 
atmosphere, nor many savages from eating half-putrid 
meat. Those who believe in the principle of gradual 
evolution, will not readily admit that this sense in its 
pre.^ent state was originally a(*quired by man, as he 
now exists. No doubt he inherits the power in an 
enfeebled and so far rudimentary condition, from some 
early progenitor, to whom it was highly serviceable 
and by whom it was continually used. We can thus 
perhaps understand how it is, as Dr. Maudsley has truly 
remarked that the sense of smell in man is singu- 
‘‘larly effective in recalling vividly the ideas and images 
of forgotten scenes and places for we see in those 
animals, which have this sense highly developed, such as 
dogs and horses, that old recollections of persons and 
places are strongly associated with their odour. 

]\lan differs conspicuously frpm all the other Primates 
in being almost naked. But a few short straggling 
hairs are found over the greater part of the body in 
the male sex, and fine down on that of the femiile sex. 
In individuals belonging to the same race these hairs 
are highly variable, not only in abwndance, but like- 
wise in position : thus the shoulders in some Europeans 
are quite naked, whilst in others they bear thick tufts 
of hair.^® There can be little doubt that the hairs 


‘The Physinloj |7 and Pathology of Mind,' 2nd edit. 18G8, p. 134. 

** Ebchricht, XJeber die* Rich tungylcr Huare am menschlichen Korper, 
‘ Muller 8 Archiv fur Anat. und Phys.' 1837, s. 47. I shall often have 
to refer to this very curious paper. 
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thus scattei*fecl over the body are the rudiments of •the 
uniform Bairy coat of the Ic^wer animals. This view is 
rendered all the more probable, as it is known that fine, 
short, and pale-coloured hairs on the Jimbs and otlier 
parts of the body occasionally become developed into 
‘‘thickset, long, and rather-coarse dark hairs,” when ab- 
normally nourished near old-standing inflamed surfaces.^ ' 
I am informed by Mr. Paget that persons belonging 
to the same family often hav(i a few hairs in their eye- 
brows much longer than the others : so that tliis sliglit 
peculiarity seems to be inherited. These hairs appa- 
rently represent the vibrissm, which are used as organs 
of touch by many of the lower animals. In a young 
chimpanzee I observed that a few upright, rather long, 
hairs, projected above the eyes, where the true eyebrows, 
if present, would have stood. • 

The fine wool-like hair, or so-called lanugo, with 
which the human feetus during the sixth month is 
thickly covered, offers a more curious case. It is first 
developed, during the fifth month, on the eyebrows and 
face, and especially round the mouth, where it is much 
longer than that on the head. A moustache of this kind 
was observed by Eschrickt^ on a female feetus ; but this 
is not so surprising a circumstance as it may at first aj)- 
pear, for^the two sexes generally resemble eai^h^other in 
all external characters during an early jieriod of growtli. 
The direction and arrangement of the hairs on all parts 
of the foetal body are the same as in the adult, but qj^e 
subject to much variability. The whole surface, including 
even the forehead and ears, is thus thickly clothed ; but 
it is a significant fact that the palms of the hands and 
the soles of the feet are quite naked, like the inferior 
surfaces of all four extremities in mdfet of the lower 

Prtpjet, * Lectures on Surgical Pathology,’ 1853, vol. i. p. 71. 

• Eschricht, ibid. s. 40, 47.* 
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Anhuals. As this can Lardiy be an accidental coinci- 
dence, ^\e must consider .the woolly coverTng^of the 
fa3tus to be tlie rudimental representative of the first 
permanent coal; of hair in those mammals \vhic*lf are 
born hairy. This representation is much more com- 
plete, in accordance with the usual law of embryological 
development, tlian that afforded by the straggling hairs 
on the body of the adult. 

It a})pears as if the posterior molar or wisdom-teeth 
were tending to become rudimentary in the more civi- 
lised races of man. Tlieise teeth are rather smaller 
than the other molars, as is likewise the case with the 
corresponding teeth in the chimpanzee and orang ; and 
they have only two separate fangs. They do not cut 
through the gums till about the seventeenth year, and 
I have been assured that they are much more liable to 
decay and are earlier lost than the other teeth ; but this 
is denied by some dentists. They are also much itiore 
liable to vaiy both in structure and in the period of 
their development than the other teeth.^^ In^ the 
Melaniaii races, on the other hand, the wisdom-teeth 
are usually luriiislied with three separate fangs, and 
are generally sound : they ako differ from the other 
molars in size less than in the Caucasian races.®^ Prof. 
Schaaffha»sen accounts for this difference between the 
mces by “ the posterior dental portion of the jaw being 
“ always shortened ” in those that are civilised,^ and this 
sjjortening may, 1 presume, be safely attributed to civi- 
lised men habitually feeding on soft, cooked lood, and 
thus using their jaws less. I am informed by Mr. Brace 
that it is becoming quite a common practice in the United 

Dr. Wt'bl), ‘ Teeth in Man and the Anti ropoid Apes/ as quoted by 
Dr. 0. Caitur Blake in ‘ AnthropolSgicul Review,* July, 1867, p. 299. 

Owen, * Anatomy of Vertebrates,’ vol. iii. pp. 320, 821, and 325. 

** ‘ On the Primitive Form of the S^ull,’ Eng. translat. in ‘ Anthro- 
pological Review,’ Oct. 1868, p. 426. 
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States to^'ernovo some of the molar teeth of children, 
as th» jaw does not grow IsffTge enough for tlko perfect 
development of the normal number. 

respect to the alimentary canal I have met 
with an account of only a single rudiment, namely the 
vermiform appendage of the caecum. The caecum is 
a branch or diverticulum of the intestine, ending in a 
cul-de-sac, and it is extremely long in many of the 
lower vegetable-feeding mantmals. In the marsupial 
koala it is actually more than thrice as long as the 
whole body.^ It is sometimes produced into a long 
gradually-tapering point, and is sometimes constricted 
ill parts. It appears as if, in consequence of changed 
diet or habits, the -caecum had become much shortene I 
in various animals, the vermiform appendage being left 
as a rudiment of the shortened part. •That this ap- 
pendage is a rudiment, we may infer from its small 
size, and from the evidence which Prof. Canestrini*^ has 
collected of its variability in man. It is occasionally 
quite absent, or again is largely developed. The passage 
is sometimes completely closed for half or two-thirds of 
its length, with the terminal part consisting of a flat- 
tened solid expansion. •In the orang this appendage 
is long and convoluted : in man it arises from the 
end of tiie short caecum, and is commonly® fKim four 
to five inches in length, being only about the ^ifd 
of an in(ih in diameter. Not only is it useless, but 
it is sometimes tTie cause of death, of which fact# I 
have lately heard two instances: this is due to small 
hard bodies, such as seeds, entering the passage and 
causing inflammation.^ 


Owon, ‘ Anatomy of Vertebrates,’ vol. iii pp. 410, 434, 441. 

‘ Annuurio della Soc. d. Nat.’ Modena, 1807, p. 94. 

*® M. C. Martins (“De I’Unitd Organique,” in ‘Ilevue des Deux 
blondes,’ June 15, 1802, p. 16), and H^kel (‘Generelle Morphologic,’ 
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In some of the Quadrumana, in the LemvridcOD, and 
especially in the Carnivora/ therp is a passage near the 
lower end of the humerus, called the snpra-condyloid 
foramen, through which the great nerve of the fore limb 
passes, and often the great artery. Now in the humerus 
of man, as Dr. Struthers *^^ and others have shewn, there 
is generally a trace of this passage, and it is sometimes 
fairly well developed, being formed by a depending 
hook-like process of bone, completed by a band of 
ligament. When present the great nerve invariably 
passes through it, and this clearly indicates that it is the 
liomologue and rudiment of the supra-condyloid fora- 
men of the lo^^er animals. Prof. Turner estimates, as 
he informs me, that it occurs in about one per cent, of 
recent skeletons. But this ease does not possess much 
interest, as tlie foramen is not regularly present in 
the higher Quadrumana. It is therefore doubtful, as 
Mr. Busk has remarked to me, whether its occasional 
presence in man can be attributed to the retension or 
reversion of a primordial structure. •' 

There is another foramen in the liuraerus, Avhich may 
be called the inter-condyloid. This occurs in various 
anthropoid and other apes,^® but likewise in many of the 
lower animals, and occasionally in man. It is remarkable 
that this ft!>ramen seems to have been much more fre- 
queptly present during ancient than during recent times. 
Mr. Busk ^ has collected the following evidence on this 
h€ad : Prof. Broca noticed the perforation in four and a 

B. ii. s. 278), have both remarked on the singular fact of this rudiment 
sometimes causing death. • 

‘ The Lancet,* Jan. 24, 1863, p#83. Dr. Knox, ‘ Great Artists and 
Anatomists,* p. 63. ^Seo also an important memoir on this prrxiess by 
Dr. Grubo, in the * Bulletin de l*Acad. Imp. de St. Petersbourg,* tom. 
xii. 1867, p 448. 

** Mr. St. George Mivart, * Transact. Phil. Soc.* 18'i7, p. 310. 

“ On the Caves of Gibraltar,** * *jrrausact. Internat. Congress of 
Prehist. Arch.* Third Session, 1869, p. 159. 
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half per “ c^nt. of the arin«bones collected in the ^ Cime- 
“ tiere du43ud ’ at Paris ; and^in the Grotto of Orrony, the 
“ consents of wliich are referred to the Bronz*e period, 
a^ many as eight humeri out of thirty-two were perfo- 
rated; but this extraordinary proportion, he thinks, 
might be due to the cavern having been a sort of 
‘‘ ‘ family vault.’ Again, M. Dupont found 30 per cent. 
‘‘ of perforated bones in the caves of the Valley of the 
‘‘ Lesse, belonging to the Itejndeer period ; v^ hilst M. 
Leguay, in a sort of dolmen at Argenteuil, observed 
twenty-five per cent, to be perforated ; and M. Pruner- 
‘‘ Bey found twenty-six per cent, in the same condition 
in bones from Vaureal. Nor should it be left unno- 
“ ticed that M. Pruner-Bey states that this condition is 
“ common in Guanclie skeletons.” ’^The fact that ancient 
races, in this and several other cases, mcy:e frequently 
present structures which resemble those of the lower 
animals than do the modern races, is interesting. One 
chief cause seems to be that ancient races stand some- 
what nearer than modern races in the long line of 
descent to their remote animal-like progenitors. 

The os coccyx in man, though functionless as a tail, 
plainly represents this p^rt in other vertebrate animals. 
At an early embryonic period it is free, and, as we have 
seen, projects’ beyond the lower extremities. ^In certain 
rare and*anomalous cases it has been known, according 
to Isidore Geofiroy St.-Hilaire and others,^" to foitn a 
small external rudiment of a tail. The os coccyx is 
short, usually including only four vertebrae : and these 
are in a rudimental condition, for they consist, with the 
exception of, the basal one, of the centrum alone.^^ They 
are furnished with some small muscles ; one of which, as 
I am informed by Prof. Turner, hasJbeen expressly 
^ 

Quatrefages has lately collected the evidence on this subject. 
‘Revue des Cours Sciontifiques/ 1867-1868, p. 625. 

Owen, ‘ On the Nature of tiimbs,* 1849, p. 114. 
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desbrib#d by Theile as a rudimentary repetition of the 
extensor^ of the tail, which is so largely deVeloped in 
. many mammals. 

The spinal CQrd in man extends only as far down- 
wards as the last dorsal or first lumbar vertebra ; but a 
thread-like structure (the jilum terminale) runs do>yn the 
axis of the sacral part of the spinal canal, and even 
along the back of the coccygeal bones. The upper 
part of this filament, as. Prof. Turner informs me, is 
undoubtedly homologous with the spinal cord ; but the 
lower part apparently consists merely of the pia mater, 
or vascular investing membrane. Even in this case the 
os coccyx may be said to possess a vestige of so im- 
portant a structure as the spinal cord, though no longer 
enclosed within a bony canal. The following fact, for 
which I am aJso indebted to Prof. Turner, shews how 
closely the os coccyx corresponds with the true tail in 
the lower animals: Luschka has recently discovered at 
the extremity of the coccygeal bones a very peculiar 
convoluted body, which is continuous with the middle 
sacral artery ; and this discovery led Krause and Meyer 
to examine the tail of a monkey (Macacus) and of a cat, 
in both of which they found, though not at the extre- 
mity, a similarly convoluted body. 

The reproductive system offers various rudimentary 
• structures ; but these differ in one important respect 
from the foregoing cases. We are not here concerned 
with a vestige of a part which does mot belong to the 
species in an efficient state; but with a part which 
is always present and efficient in the one sex, being 
represented in the other by a mere rudiment. Never- 
theless, the occurrence of such rudiments is as diffi- 
cult to explain ‘on the belief of the separate creation 
of each species, as in the foregoing cases. Hereafter 
I shall have to recur to these rudiments^ and shall 
shew that their presence generally depends'merely on 
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inheritance ; namely, on ^arts * acquired by ^e Ifeex 
having been partially transmitted to the othej. Here 
I will only give some instances of such rudiments. It 
is ^11 known that in the males of mammals, in- 
cluding man, rudimentary mammcB exist. These in 
several instances have become well developed, and have 
yielded a copious supply of milk. Their essential iden- 
tity in the two sexes is likewise shewn by their occa- 
sional sympathetic cnlargen^^nt in both daring an 
attack of the measles. The vesicula prostatica^ which 
has been observed in many male mammals, is now uni- 
versally acknowledged to be the homologue of the 
female uterus, together with the connected passage. It 
is impossible to read Leuckart’s able description of this 
organ, and his reasoning, without admitting the justness 
of his conclusion. This is especially clear tn the case of 
those mammals in which the true female uterus bifur- 
cates, for in the males of these the vesicula likewise 
bifurcates.**^ Some additional rudimentary structures 
belopging to the reproductive system might here have 
been adduced.^ 

The bearing of the tl^ree great classes of facts now 
given is unmistakeable. But it would be superfluous here 
fully to recapitulate the line of argument given in detail 
in my ‘ Ol’igin of Species.’ The homological construction , 
of the whole frame in the members of the same cla«s is 
intelligible, if we ^dmit their descent from a common 
progenitor, together with their subsequent adaptation 
to diversified conditions. On any other view the simi- 
larity of pattern bet\Neeii the hand of a man or monkey, 

** Leuckart, in Todd’s ‘ Cyclop, of Anat.’ 1849j52, vol. iv. p. 1415. 
In man this organ is only from three to six lines in length, but, like 
so many other rudimentary parts, itis variable in development as well 
as in other characters. 

** See, on this subject, Owo|>, ‘ Anatomy of Vertebrates,’ vol, iii. pp. 
675, 676, 706. 
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the foot of a horse, the flipper of a seal, the wing of 
a bat, &c., is utterly inexplicable. It is no scientific 
explanation to assert that they have all been formed on 
the same idealaplan. With respect to development, 
we can clearly understand, on the principle of varia- 
tions supervening at a rather late embryonic period, 
and being inherited at a corresponding period, how it is 
that the embryos of wonderfully different forms should 
still retain, more or less perfectly, the structure of their 
common progenitor. No other explanation has ever 
been given of the marvellous fact that the embryo of a 
man, dog, seal, bat, reptile, &c,, can at first hardly be 
distinguished from each other. In order to understand 
the existence of rudimentary orgaijis, we have only to 
suppose that a former progenitor possessed the parts in 
question in a ficrfect state, and that under changed habits 
of life they became greatly reduced, either from simple 
disuse, or through the natural selection of those indivi- 
duals which Avere least encumbered with a superfluous 
part, aided by the other means previously indicated. 

Thus we can understand Jiow it has come to pass 
that man and all other vertebrate animals have been 
constructed on the same gcncifal model, why they pass 
through the same early stages of development, and why 
they re taiui certain rudiments in common. Consequently 
we ought frankly to admit their community of descent : 
to take any other view, is to admit that our own struc- 
tvff© and tkat a\\ the animals around us, is a mere 
snare laid to entrap our judgement. This conclusion 
is greatly strengthened, if we look to the members of 
the whole animal series, and consider the evidence de- 
rived from their affinities or classification, their geo- 
graphical distribution and geological succession. It 
is only our natural prejudice, and that arrogance 
which made our forefathers’ declare that they were 
descended from demi-gods, which leads us to demur to 
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this conclusion. But the time i\ill before long colno 
when wi!l be thought wonderful, that naturaljsts, who 
were well acquainted with the comparative structure 
and yevelopmeiit of man and otlier n^^mmals, should 
have believed that each was the work of a sejiarate act 
of creation. 
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CHAPTEK II. 


CoMPAllIbON OF THE MkXTAL POWERS OF MaN AXD THE 

Lower Aximals. 

The difference in mental jiowcr hetween the highest ape and the 
lowest savage, ininiense — Certain instincts in common — The 
* emot ions — Cnnosi ty — Imitation — Attention — Memory — Ima- 
gination — Peason — ITogressivc improvement — Tools and 
weapons used hy animals — Language — Self-consciousness — 
Sense of beauty — Belief in God, spiritual agencies, superstitions. 

We have seen in the last chapter that m^n bears in his 
bodily structure cletir traces of his descent from some 
lower form ; but it may be urged that, as man differs so 
greatly in his mental power from all other animals, there 
must be some error in this conclusion. No doubt the 
difference in this respect is enormous, even if we com- 
pare the mind of one of the lowest savages, who has no 
words to express any number higher than four, and who 
uses no abstract terms for the commonest objects or 
affections,^ with that of the most highly organised ape. 
The difference would, no doubt, still remain immense, 
even if one of the higher apes had been imj^roved or 
civilised as much as a dog has been in comparison with 
its parent-form, the wolf or jackal. The Fuegians rank 
amongst the lowest barbarians ; but I was continually 
struck with surprise how closely the three natives on 
board H.M.S. ‘‘ Beagle,” who had lived some years in 
England and could talk a little English, resembled us 
in disposition and in most of our mental faculties. If no 

^ See the evidence on those points, as given by Lubbock, ‘Prehistoric 
Times,’ p. 354, &c. * ^ 
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organic being excepting man bad possessed any niebtal 
power^ or*if bis powers bad* been of a wholly, different 
nature from those of the lower animals, then we should 
nevfer liavo been able to convince oiyselves that our 
liigb faculties bad been gradually developed. But it 
can be clearly shewn that tliere is no fundamental 
difference of tliis kind. We must also admit tliat 
there is a much wider interval in mental power be- 
t\\een one of the lowest fislicsf as a lamprey or lancelet, 
and one of the higher apes, than between an ape and 
man ; yet this immense interval is filled up by iiumber- 
3 ess gradations. 

Nor is the difference slight in moral disposition 
between a barbarian, such as the man described by the 
■old navigator*Byrou, who dashed liis child on the rocks 
for dropping a basket of sea-urchins, and* a Howard or 
*Clarkson ; and in intellect, betNveen a savage who does 
not use any abstract terms, and a Newton or Shakspeare. 
Differences of this kind between the highest men of tho 
highest races and the lowest savages, are connected by 
the finest gradations. Therefore it is possible that they 
might pass and be developed into each other. 

My object in this chapter is solely to shew that there 
is no fundamental difference between man and the 
higher nmmmals in their mental faculties. JEach divi- 
sion of the subject might have been extended into "a 
separate essay, but must here be treated briefly. * As 
no classification of *1110 mental powers has been univer- 
sally accepted, I shall arrange my remarks in the order 
most convenient for my purpose ; and will select those 
facts which have most struck me, with the hope that 
they may produce some effect on the reader. 

With respect to animals very low in the scale, I shall 
have to give some additional facts under Sexual Selec- 
tion, shewing that their mental powers are higher than 

D 2 
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might have boon expected. The variability of^tlie facili- 
ties in the individuals of ^i.ho same species is ivi im- 
portant point for us, and some few illustrations will herc^ 
be given. But-^it would be superfluous to enter into- 
many details on this head, for I have found on frequent 
enquiry, that it is tlie unanimous opinion of all those' 
who have long attended to animals of many kinds, 
including birds, that the individuals differ greatly in 
every mental characteristi(5. In wliat manner the mental 
powers wej'c first developed in the lowest organisms, 
is as hopeless an enquiry as how life first originated. 
These are problems for the distant future, if they are 
ever to be solved by man. 

As man poshossos tlic same senses with the lowc^r 
animals, his fundamental intuitions must be tlie same. 
Man has also^ some few instincts in common, as that of 
self-preservation, sexual love, the love of the motlier for 
her new-born oftspring, the power j)ossessed by the 
latter of sucking, and so forth. But man, perhaps, lias 
somewhat fewer instincts than those possessed by the 
animals which come next to him in the series. The 
orang in the Eastern islands, and the cliimpanzee in 
Africa, build platforms on which they sleep ; and, as both 
species follow the same habit, it might bo argued that 
this was’dfie to instinct, but we cannot feel sure, that it is 
nblAhe result of both animals having similar wants and* 
possessing similar powers of reasoning. These apes, as 
may assume, avoid the many poisonous fruits of the 
tropics, and man has no such knowledge ; but as our 
domestic animals, when taken to foreign lands and when 
first turned out in the spring, often eat poisonous herbs, 
wliich they afterwards avoid, we cannot feel sure tliat 
the apes do not learn from their own experience or 
irom that of their parents what fruits to select. It is 
however certain, as we shall presently see, that apes have 
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au instinctive dread of serpents, and probably of oilier 
dangc».’ons animals. • • 

l^lie fewness and the comparative simplicity of the 
instincts iii the higher animals are rei«arkable in con- 
trast with those of the lower animals. Cuvier main- 
tained that instinct and intelligence stand in an inverse 
ratio to each other; and some have thought that tlie 
intellectual faculties of the higher animals have been 
gradually developed from thesr instincts. J3iit Pouch et, 
in an interesting essay , has shewn that no sueli inverse 
ratio really exists. Those insects which possess the most 
wonderful instincts are certainly the most intelligent. 
In the vertebrate series, the least intelligent members, 
namely lishes and .amphibians, do not possess complex 
instincts ; and amongst mammals the animal most rc- 
anarkable for its instincts, namely th(‘ bellver, is highly 
intelligent, as will bo admitted by every one \vho has 
read Mr. Morgan’s excellent account of this animal/^ 

Although the first dawnings of intelligence, accord- 
ing to Mr. Herbert Spencer,^ have been developed 
through the multiplication and co-ordination of reflex 
actions, and although many of the simpler instincts 
graduate into actions of^ this kind and can hardly be 
distinguished from them, as in the case of young animals 
sngking^yet the more complex instincts se«m* to have 
originated independently of intelligence. I am, hotv-* 
ever, far from wishing to deny that instinctive actions 
may lose their fi:fed and untaught character, and Jbe 
replaced by others performed by the aid of the free will. 
On the other hand, some intelligent actions — as when 
.birds on oceanic islands first learn to avoid man — after 

* ‘ L’liisthict chez les Insectes.* ‘llevuo dcs ^eux Mondes,* Feb, 

1870, p. 090. • 

‘ The American Benver and his Works,* 1808. 

* ‘ The Principles of Psychology,* 2nd edit. 1870, pp. 418-443 
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being performed during many generations, become con- 
verted into instincts and arb inherited. They may then 
be said to be degraded in character, for they are no 
longer performijd through reason or from experience. 
Uut the greater number of the more complex instincts 
appear to have been gained in a wholly different man- 
ner, through the natural selection of variations of simpler 
instinctive actions. {Such variations appear to arise from 
the same unlviiowii caused acting on the cerebral organ- 
isation, which induce slight variations or individual dif- 
ferences in other parts of the body ; and these variations, 
owing to our ignorance, are often said to arise s])onta- 
neously. We can, I think, come to no other conclusion 
with respect to the origin of the nioi>e complex instincts,, 
when wo I'eflcct on the marvellous instincts of sterile 
worker-ants and bees, which leave no offspring to inherit 
the effects of experience and of modified habits. 

Although a higli degree of intelligence is certainly 
compatible with the existence of coni 2 )lex instincts, a& 
we see in the insects just named and in the beaver, it is 
not improbable that they may to a certain extent inter- 
fere with each other’s development. Little is known 
about the functions of the brain, but we can perceive 
that as the intellectual powers become highly developed,, 
the vari6ul^ parts of the brain must be connected by the 
* iiio^t intricate channels of intercommunication ; and as 
a consequence each separate part would perhaps tend to 
become less well fitted to answer in a definite and uni- 
form, that is instinctive, manner to particular sensations 
or associations. 

I have thought this digression worth giving, because 
we may easily underrate the mental powers of the 
higher animals, and especially of man, when we com- 
pare their actions founded on the memory of past 
events, on foresight, reason^ and imagination, with 
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exactly similar actions instinctively performed by Ihe 
lower animals ; in this latter case the capacity of 
performing such actions having been gained, step by 
step,' through the variability of the mqjital organs and 
natural selection, without any conscious intelligence on 
the part of the animal during cacli successive genera- 
tion. No doubt, as Mr. Wallace has argued,® much of 
the intelligent work done by man is duo to imitation and 
not to reason ; but there is this great difference between 
his actions and many of those performed by the lower 
animals, namely, that man cannot, on his first trial, 
make, for instance, a stone hatchet or a canoe, through 
his power of imitation. He has to learn his work by 
practice ; a beaver, 911 the other hand, can make its dam 
or canal, and a bird its nest, as well, or nearly as well, 
the first time it tries, as when old and experienced. 

To return to our immediate subject : the lower 
animals, like man, manifestly feel pleasure and pain, 
happiness and misery. Happiness is never better exhi- 
bited than by young animals, such as puppies, kittens, 
lambs, &c,, when playing together, like our own children. 
Even insects play together, as has been described by 
that excellent observer,?.* Huber,® who saw ants chasing 
and pretending to bite each other, like so many puppies. 

The f%ct that the lower animals are excited by the 
same emotions as ourselves is so well established, that 
it will not be necessary to weary the reader by rfhny 
details. Terror acts in the same manner on them as yn 
us, causing the muscles to tremble, the heart to pal- 
pitate, the sphincters to bo relaxed, and the hair to 
stand on end. Suspicion, the offspring of fear, is emi- 
nently characteristic of most wild animals. Courage 

^ * Contributions to the Theory of Natural Selection,* 1870, p. 212. 

® * Rechcrchcs sur les Mocurs dcs Founnis,* 1810, p. 178. 



40 


THE DESCENT OF MAN. 


TAiir J. 


( 

and timidity are extremely variable qualities in the 
individuals of the same s^)ecics, as is plainly geeii in 
our dogs. Some dogs and horses are ill-tempered and 
easily turn sulky ; others are good-tempered ; and 
these qualities are certainly inherited. Every one 
knows how liable animals ar(^ to furious rage, and how 
plainly they show it. Many anecdotes, probably true, 
have been published on tlie long-delayed and artful 
revenge of various aniinaJs. The accurate Eengger and 
Jlrehm' st(ite that the American and African monkeys 
wliich they kept tamo, certainly revenged themselves. 
The love of a dog for his master is notorious ; in the 
agony of death he has been known to caress his master, 
and every one has heard of the dog sullcring under 
vivisection, who licked the hand of the operator; tin's 
man, unless die had a heart of stone, must have felt 
remorse to the last hour of his life. As ^Yhewell^ has 
remarked, who that reads the touching instances of 
maternal affection, related so often of the women of 
all nations, and of the females of all animals, can 
doubt that the principle of action is th(‘ same in the 
“ two cases ?” 

W e see maternal affectioh exhibited in the most 
trifling details ; thus Kengger observed an American 
monkey (a Cebus) carefully driving away the which 
plagued her infant ; and Duvaucel saw a Hylobates 
Mashing the faces of her young ones in a stream. So 
intense is the grief of female monkeys for the loss of 
their young, that it invariably caused the death of cer- 
tain kinds kept under confinement by Brchm in N. 

t 

" All the following statements, given on the authority of these two 
naturalists, are tahan from Heiigger’s ‘ Naturges. der Saugetliiero 
von Paraguay/ 1830, s. 41-57, au^l from Drclim's ‘Thierleben/ B. i. 
s. 10-87. 

“ ‘ Biidgcwater Treatise/ p. 203. ^ 
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Africa. Orpl^aii- monkeys were always adopted a^d 
carefully gTiarded by the otilicr monkeys, botji males 
and females. One female baboon bad so capacious a 
heart that she not only adopted you]Qg monkeys of 
otlier species, but stole young dogs and cats, which she 
continually carried about. Her kindness, however, did 
jiot go so far as to share her food with her adopted 
nliftpring, at which Hiehm was surprised, as his monkeys 
ahvays divided every tiling quite fairly A\ith their own 
young ones. An adopted kitten scratched the above- 
mentioned affectionate baboon, wiio certainly had a 
tine intelh'ct, for she was much astonished at being 
scratched, and immediately examined the kilten’s feet, 
and without more, ado bit off the <daw\s. In tlie 
Zoological Gardens, 1 heard from the keeper that 
an old baboon ((7. cliacma) had adopted a Ehesus 
monkey ; but wdien a young drill and mandrill wore 
placed in the cage, she seemed to perceive that these 
monkeys, though distinct species, Avero her nearer rela- 
tives, for she at once rejected tlie Ithesus and adopted 
both of them. ^Jdie young llhesus, as I saw, Avas greatly 
discontented at being «thus, rejected, and it would, like 
a naughty child, annoy and attack the young drill and 
nuindrill whenever it could do so with safety; this 
conduct ^citing great indignation in the oW baboon. 
3Ionkcys will also, according to Brehm, defend thek* 
master when attacked by any one, as well as dog^ to 
whom they arc attached, from the attacks of othey: 
<logs. But we here trench on the subject of s} mpathy, 
to which 1 shall recur. Some of Brehm’s monkeys 
took much delight in teasing, in various ingenious 
ways, a certain old dog whom they disliked, as well 
ois other animals. • 

Most of the more comple’k emotions are common to 
the higher aniinals and o\irselves. Every one has seen 
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how jealous a clog is of his master s affection, if lavished 
on any cither creature ; andl have observed tfie sjvne fact 
with monkeys. This shews that animals not only love, 
but have the desire to be loved. Animals manifestly 
feel emulation. They love approbation or praise ; and 
a dog carrying a basket for his master exhibits in a high 
degree self-complacency or pride. There can, I think, 
be no doubt that a clog feels shame, as distinct from 
fear, and something very like modesty when begging 
too often for food. A great dog scorns the snarling of 
a little dog, and this may be called magnanimity. 
Several observers have stated that monkeys certainly 
dislike being laughed at; and they sometimes invent 
imaginary offences. In tlie Zoological Gardens I saw a 
baboon who always got into a furious rage when his 
keeper took*out a letter or book and read it aloud to 
him ; and his rage was so violent that, as I witnessed on 
one occasion, he bit his own leg till the blood flowed. 

We Avill now’ turn to the more intellectual emotions 
and faculties, which are very important, as forming the 
basis for the development of the higher mental powers. 
Animals manifestly enjoy excitement and suffer from 
ennui, as may be seen with dogs, and, according to 
Eengger, Avith monkeys. All animals feel Wonder, 
and many exhibit Ctiriositij. They sometiijies suffer 
ft’om this latter quality, as Avhen the hunter plays antics 
and thus attracts them; I have witnessed this with 
c]per, and so it is Avith the A\ary chaAois, and Avith some 
kinds of wild-ducks. Brehm gives a curious account of 
the instiiictiA’e dread which his monkeys exhibited 
towards snakes ; but their curiosity Avas So groat that 
they could not desist from occasionally satiating their 
horror in a m(fet human fashion, by lifting up the lid 
of the box in which the ^akes were kept. I was so* 
much surprised at his account, that I took a stuffed and 
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coiled-up snake into the monkey-house at the Zo6- 

logical C}ar(?ens, and the excitement thus causpd ^vas 
one of the most curious spectacles N\hich I ever beheld. 
Three species of Ccrcopithecus were the ijiost alarmed ; 
they dashed about their cages and uttered sharp signal- 
cries of dang('r, which were understood by the other 
monkeys. A few young monkeys and one old Anubis 
baboon alone took no notice of the snake. I then 
placed the stuffed specimen o» the ground in one of 
the larger compartments. After a time all the monkeys 
collected round it in a large circle, and staring in- 
tently, presented a most ludicrous appearance. Tlicy 
became extremely nervous ; so that when a wooden ball, 
with which they werQ familiar as a plaything, was acci- 
dently moved in the straw, under which it was partly 
hidden, they all instantly started away. These monkeys 
behaved very differently when a dead fish, a mouse, and 
some other new objects were placed in their cages ; for 
though at first frightened, they soon approached, handled 
and examined them. 1 then placed a live snake in a 
paper bag, with the mouth loosely closed, in one of the 
larger compartments. One of the monkeys immediately 
approached, cautiously opened the bag a little, peeped 
in, and instantly dashed away. Then I witnessed what 
Bi’ehm ha^ described, for monkey after monkey, with 
head raised high and turned on one side, could not* 
resist taking momentary peeps into the upright bag, 
at the dreadful objCet lying quiet at the bottom. 
would almost appear as if monkeys had some notion of 
zoological affinities, for those kept by Brehm exhibited 
a strange, thdhgh mistaken, instinctive dread of inno- 
cent lizards and frogs. An orang, also, has been known 
to be much alarmed at the first sight of ^ turtle.^ 


® W. 0. L, Martin, * Nat. Hist, of Mammalia,’ 1841, p. 405. 



THE DESCENT OF INEAN. 


rAui’ f. 


^41 

• • H ^ 

• The pi‘iiicii>le of Imitation is strong in man, and 
f^speci^IJy in man in a^barbaioiis state. *De^or^^ lias 
remarked that no animal voluntarily imitates an action 
performed by^ man, until in the ascending scale we 
come to moiilccys, which are well-known to be ridiculous 
mockers. Animals, how’cver, sometimes imitate each 
Aethers’ actions; thus two species of wolves, w^hich had 
been reared by dogs, learned to bark, as does some- 
times the jackal," but ^^dlether this can be called volun- 
tary imitation is anotlici* question. From one account 
which T have read, there is reason to believe that puppies 
nursed by cats soiiKitirnes learn to lick their feet and 
thus to clean their faces : it is at least certain, as I hear 
from a perfectly trustworthy fripnd, that some dogs 
behave in this manner. Ihrds imitate the songs of thcu’r 
parents, and sometimes those of other liirds ; and par- 
rots are notorious imitators of any sound which they 
often hear. 

Hardly any faculty is more imjiortant for the intel- 
lectual progress of man than the power of Attention. 
Animals clearly manifest this power, as when a cat 
watches by a hole and prepares to spi-ing on its prey. 
Wild animals sometimes become so absorbed when thus 
engaged, that they may be easily approached. IMr. 
Bartlett dias given me a curious proof how v/iriable this 
^'faculty is in monkeys. A man who trains monkeys to 
act used to purchase common kinds from the Zoological 
Society at the price of five pourfds for each ; but he 
otfered to give double the price, if he might keep three 
or four of them for a few days, in order to select one. 
When asked how he could possibly so sooA learn whether 


Quoted by Vogt, ‘ MemoirCj^sur les Microcdphalos,’ 1867, p. 168. 

" ‘ The Variation of Animals and Plants under Domestication,’ vol. 
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a particular monkey would turn out a goorl actor, 
answered th^ it all depended lOn their power of atten- 
tion. If when he was talking and explaining anything" 
to a monkey, its attention was easily diafracted, as by 
a fly on the wall or other trifling object, the case was 
hopeless. If he tried by punishment to make an in- 
attentive monkey act, it turned sulky. On the other 
hand, a monkey which carefully attended to him could 
always be trained. » 

It is almost superfluous to state that animals have' 
excellent Memories for persons and places, A baboon 
at the Cape of Good Hope, as I have been informed by 
Sir Andrew Smith, recognised him with joy after an 
absence of nine months. I had a dog who w as savage 
and averse to all strangers, and I purposely tried his 
memory after an absence of five years and teo days. I 
went near the stable wdiere he lived, and shouted to 
him in my old manner ; ho showed no joy, but in- 
stantly followed me out walking and obeyed me, 
exactly as if I had parted with him only half-an-hour 
before. A train of old associations, dormant during five 
years, had thus been instantaneously aw^akened in his 
mind. Even ants, as V, Huber has clearly shewn, 
recognised their fellow -ants belonging to the same com- 
munity after a S(^paration of four months. Animals 
can certainly by some means judge of the intervals of 
time between recurrent events. '' 

The Lnaginaiion^s one of the highest prerogativeg 
of man. Tiy this faculty he unites, independently of 
the will, former images and ideas, and thus creates bril- 
liant and nov^l results. A poet, as Jean Paul Eichter 
remarks, “ who must reflect wdiether he shall make a 

** ‘ Lcs Moeurs dcs Fourmis,’ 1810,'^. 150. 

Quoted in Dr. Maudslcy’s ‘ Physiology and Pathology oF Mind,' 
1868, pp. 19, 220. 
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character say yes or no — ^to the (Jevil witli him ; he is 
“ only a stiipi<l corpse.'’ r Dreamiiif^ gives^ us ,thc best 
notion of tliis power ; as Jean Paul again says, The 
dream is an, involuntary art of poetry.” The value of 
the products of our imagination depends of course on 
the number, accura(*y, and clearness of our impressions ; 
on our judgment and taste in selecting or rejecting tlic 
involuntary combinations, and to a certain extent on 
our power of voluntarily combining them. As dogs, 
cats, horses, and probably all the higher animals, even 
birds, as is stated on good authority,^^ have vivid dreams, 
and this is shewn by their movements and voice, we must 
admit that they possess some power of imagination. 

Of all the faculties of the human mind, it will, I 
presume, be admitted that Ileason stands at the summit. 
Few persors any longer dispute that animals possess 
some power of reasoning. Animals may constantly be 
seen to pause, deliberate, and resolve. It is a significant 
fact, that the more the habits of any particular animal 
are studied by a naturalist, the more ho attributes to 
reason and the less to unlearnt instincts. In future 
chapters we shall see that some animals extremely low in 
the scale apparently display a certain amount of reason. 
No doubt it is often difficult to distinguish between the 
power of reason and that of instinct. Thus pr. Hayes, 
an his work on ‘ The Open Polar Sea,’ repeatedly rc- 
milrks that his dogs, instead of continuing to draw the 
sledges in a compact body, diverged and separated when 
fhey came to thin ice, so that their weight might be 
more evenly distributed. This was often the first warn- 


Dr. Jerdon, ‘J3irds of India,’ vol i. 1862, p xxi. 

Mr. L. H. Morgan’s work on ‘ The Ameriwin Beaver,’ 1868, offers 
a good illustration of this remarll. I cannot, however, avoid thinking 
that he goes too far in underrating the power of Instinct. 
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ing and notitfe which the travellers received that the ice 
was becomftig thin and dangerous. Now, did tlie dogs 
act thus from the experience of each individual, or from 
the example of the older and wiser dogs, or from an 
inherited habit, that is from an instinct ? This instinct 
might possibly have arisen since the time, long ago, 
when dogs wore first employed by the natives in draw- 
ing their sledges ; or the Arctic wolves, the parent-stock 
of the Esquimaux dog, may haye acquired tliis instinct, 
impelling them not to attack their prey in a close pack 
when on thin ice. Questions of this kind are most 
•difficult to answer. 

So many facts have been recorded in various works 
shewing that animals possess some degree of reason, 
that I will here give*only two or tliree instances, authen- 
ticated by Eenggcr, and relating to Amerir^n monkeys, 
which stand low in their order. He states that when 
he first gave eggs to his monkeys, they smashed them 
and thus lost much of their contents ; afterwards they 
gently hit one end against some hard body, and picked 
off the bits of shell with their fingers. After cutting 
themselves only once with any sharp tool, tliey would 
not touch it again, or wouW handle it with the greatest 
•care. Lumps of sugar were often given them wrapped 
up in paper ; and Rengger sometimes put a ^live wasp 
in the paper, so that in hastily unfolding it they got 
stung ; after this had once happened, they always first 
held the packet to 4heir ears to detect any movement 
within. Any one who is not convinced by such facts as 
these, and by what he may observe with his own dogs, 
that animals •can reason, would not be convinced by 
anything that I could add. Nevertheless I will give 
one case with respect to dogs, as it rests on two distinct 
observers, and can hardly depend on the modification 
of any instinct. 



48 


TJIE DESCENT OF MAX. 


rviu L 


*jMr. Colqiilioun winged two wild-ducks, which fell 
on the opposite side of a stream; his retriever ^tried to 
bring over both at once, but could not succeed ; she 
then, though pever before known to ruffle a feather, 
deliberately killed one, brought over the other, and re- 
turned for the dead bird. Col. Hutchinson relates that 
two partridges w’ere shot at once, one being killed, the 
other wounded ; the latter ran away, and w^as caught by 
the retriever, who on h(y* return came across the dead 
bird ; she stopped, evidently greatly puzzled, and 
after one or tw o trials, finding she could not take it up 
“ without permitting the escape of the wu'nged bird, she 
considered a moment, then deliberately murdered it 
“ by giving it a severe crunch, and afterwards brought 
away both together. This was the only known in- 
“ stance of her ever having wdlfully injured any gamc.’^ 
Here we have reason, though not quite perfect, for the 
retriever might have brought the WDunded bird first 
and then returned for the dead one, as in the case of 
the two w'ild-ducks. 

The muleteers in S. America say, “I will not give 
‘‘ you the mule whose step is easiest, but la mas racional, 
“ — the one that reasons best ; ” and Humboldt adds, 
“ this popular expression, dictated by long experience, 
combats the system of animated machines, better per- 
^ haps than all the arguments of speculative philosophy.’' 

It has, I think, now been shewn that man and the 
higher animals, especially tlic Primates, have some few 
instincts in common. All have the same senses, intui- 
tions and sensations — similar passions, affections, and 
emotions, even the more complex ones; they feel 

It i Moor nnd the Lwh,*' p. 45. Col. Hntohinson ou * Dog 
Breaking,’ 1850, p. 46. 

‘Personal Narrative,’ Kng. traifslntj^ vol. iii. p. 106. 
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uoncler and curiosity ; tlicy possess the same faculties 
of imitation* attention, menioiiy, imagination, an^ reason, 
though iii^ very different degrees. Nevertheless many 
authors have insisted that man is separated through liis 
mental faculties by an impassable barrier from all the 
lower animals. 1 formerly made a collection of above 
a score of such aphorisms, but they are not worth 
giving, as their nidc difference and number ])rove the 
difficulty, if not the impossibiiity, of the attempt. It 
has been asserted that man alone is capable of progres- 
sive improvement ; that he alone makes use of tools or 
lire, domesticates otlier animals, possesses 2>i‘<^p6idy, or 
employs language ; that no other animal is' self-con- * 
scions, comprehends^ itself, has the power of abstraction, 
or possesses general ideas; that man alone has a sense 
of beauty, is liable to caprice, has the feeing of grati- 
tude, mystery, &c. ; believes in God, or is endowed with 
a conscience. 1 ^^ill hazard a few remarks on the more 
important and interesting of these points. 

Archbishop Sumner formerly maintained that man 
alone is capable of progressive improvement. With 
animals, looking first to the individual, every one who 
has had any experience ^n setting traps knows that 
young animals can be caught much more easily than 
old ones and they can be much more easily j^proached 
by an enemy. Even with respect to old animals, it 4 s 
impossible to catch many in the same place and in*the 
same kind of traii,T)r to destroy them by the same kind 
of poison ; yet it is improbable that all should have 
partaken of the iioison, and impossible that all should 
have been canght in the trap. They must learn caution 
by seeing their brethren caught or poisoned. In North 
America, where the fur-bearing animals have long been 


Quoted Sir C. - Antiquity of Man,* p. 407. 
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pursued, they exliibit, according to the unanimous tes- 
timony o of all observers, nin almost incredible •amount 
of sagacity, caution, and cunning* ; but trapping has 
been there so long carried on that inheritance may have 
come into play. 

If Ave look to successive generations, or to the race, 
there is no doubt that birds and other animals gradually 
both acquire and lose caution in relation to man or 
other enemies ; and this caution is certainly in chief 
part an inherited habit or instinct, but in part the result 
of individual experience. A good observer, Leroy, 
states that in districts where foxes are much hunted^ 
the young nhen they first leave their burrows are in- 
contestably much more vary than the old ones in dis- 
tricts where they are not much disturbed. 

Our dom (Clitic dogs are descended from wolves and 
jackals, and though they may not have gained in 
cunning, and may have lost in waryncss and susificion, 
yet they have progressed in certain moral qualities, 
such as in affection, trust-worthiness, temper, and pro- 
bably in general intelligence. The common rat has 
conquered and beaten several other species through- 
out Europe, in parts of North America, New Zealand, 
and recently in Formosa, as well as on the mainland of 
China. Mr. Swiiihoe,^^ who describes these letter cases,. 
Jittributes the victory of the common rat over the largo 
Jllus coninga to its superior cunning; and this latter 
quality may be attributed to the habitual exercise of 
all its faculties in avoiding extirpation by man, as well 


‘ Journal of Resenrehes during tho Voyage of th(? “ Beagle,” * 1845, 
p. 398. ^ Origin of Si>ecics/ 5tli edit p. 2C0. 

^ ^Lettres PhiJ. sur ITntelligence dcs Animaux,* nouvcllc edit. 

1802, p. 86. 

Sec tho evidence on this heatl in chap. i. vol. i. ‘ On the Variation 
of Animals and Plants under Domestication.’ 

“ * Proc. Zoolog. Soc.^ 1864, !>. I8l5. 
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as to nearly all the less cunning or weak-minded rdts 
having been successively destroyed by him. Tp main- 
tain, independently of any direct evidence, that no 
animal during the course of ages has* progressed in 
intellect or other mental faculties, is to beg the question 
of the evolution of species. Hereafter we shall see that, 
according to Lartet, existing mammals belonging to 
several orders have larger brains than tlieir ancient 
tertiary prototypes. • 

It has often been said that no animal’ uses any tool ; 
hut the chimpanzee in a state of nature cracks a native 
fruit, soincwliat like a walnut, with a stone.®^ Eengger 
easily taught an American monkey thus to break open 
hard palm-nuts, an^l afterwards of its own accord it 
used stones to open other kinds of nuts, as well as 
boxes. It thus also removed the soft rind t>f fruit that 
had a disagreeable flavour. Another monkey was taught 
to open the lid of a large box with a stick, and after- 
wards it used the stick as a lever to move heavy bodies ; 
and I have myself seen a young orang put a stick into 
a crevice, slip his hand to the other end, and use it in 
the proper manner as a lever. In the cases just men- 
tioned stones and sticks were employed ns implements ; 
but they are likewise used as w eapons. Brehm states, 
on the aujhority of the well-known traveller Schimper, 
that in Abyssinia when the baboons belonging to one 
species (O, gelada) descend in troops from the moun- 
tains to .plunder tllb fields, they sometimes encountej* 
troops of another species ((7. hamadrya8\ and then a 
fight ensues, l^he Geladas roll down great stones, which 
the Hamadryas try to avoid, nnd then both species, 


Savage and Wyman in ‘Boston Journal of iffat. Hist.* vol. iv. 
1843-44, p. 383. • 

‘ Saugethiere von Paraguay,* 1830, s. 51-56. 

** ‘ Tliierlebcn,* B. i. s. 79, 82. 
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making a groat uproar, rusli furiously against each 
other. Urohm, when accompanying the Duke of^^oburg- 
Gotha, aided in an attack witli fire-arms on a troop of 
baboons in thetj)ass of JMensa in Abyssinia. The baboons 
in return rolled so many stones down the mountain, 
soma as large as a mans head, that the attackers had 
to beat a hasty retreat ; and the pass ^vas actually for 
a time closed against the caravan. Tt deserves notice 
that these baboons thin acted in coiu*ert. IMr. Wal- 
lace^*" on three occasions saw female orangs, accom- 
panied by their young, breaking off branches and 
the great spiny fruit of the Durian tree, with every 
appearance of rage ; causing such a shower of missiles 
“ as effectually kept us from apprpaching too near the 
“ tree ” 

In the Zoological Gardens a monkey which had weak 
teeth used to break open nuts with a stone ; and I uas 
assured by the keepers that this animal, after using the 
stone, hid it in the straw, and would not let any other 
monkey touch it. Here, then, we have the idea of 
property ; but this idea is common to every dog with a 
bone, and to most or all birds with their nests. 

The Duke of Argyll remarks, that the fashioning of 
an implement lor a special purpose is absolutely peculiar 
to man ;wand he considers that this forms an^immeasur- 
•able gulf between him and the brutes. It is no doubt 
a very important distinction, but there appears to me 
jnuch truth in Sir J. Lubbock’s su|ygestion,^® that when 
primeval man first used flint-stones for any purpose, ho 
would have accidentally splintered them, and would 
then have used the sharp fragments. From this step 
it would be a small one to intentionally break the 
• 

‘ The Malay Archfpelogo,’ vol. i. 1869, p. 87. 

* ^ Primeval Man,* 1869, pp. 145, 147. 

* Prehistoric Times,* 1835, p. 473, &c. 
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flints, and n^t a very wide step to rudely fashion them. 
This latter advance, howevai*, may liave tak^ii long 
ages, if we may judge by the immense interval of time 
which elaj)sed before the men of the neolithic period 
took to grinding and polishing their stone tools. In 
breaking the flints, as Sir J. Lubbock likewise remarks, 
sparks would have been emitted, and in grinding them 
heat vould liave been evolved: ‘^thus the two usual 
methods of obtaining fire may have originated.” The 
nature of tire would have been known in the many 
volcanic regions where lava occasionally floAvs through 
forests. The anthropomorphous apes, guided probably 
by instinct, build for themselves temporary platforms ; 
but as many instincts are largely controlled by reason, 
the simpler ones, such as this of building a platform, 
might readily pass into a voluntary and (fonscious act. 
The orang is known to cover itself at night uith the 
leaves of the Pandanus ; and Brolim states that one of 
his baboons used to protect itself from the heat of the 
sun by throwing a straw -mat over its head. In theM‘ 
latter habits, ano probably see the first steps towards 
some of the simpler artsj namely rude architecture 
and dress, as they arose amongst the early progenitors 
of man. 

• 

Language . — This faculty has justly been considered as 
one of the chief distinctions between man and the loAAer 
animals. But man, as a highly competent judge, ArcU- 
bishop VVhately remarks, “ is not the only animal that 
can make use of language to express Avhat is passing in 
his mind, and can understand, more or less, Avhat is so 
expressed by another.” In Paraguay the Cehus azarw 
Avhen excited utters at least ^ six distinct sounds, which 

Quoted in ‘ Antlnoiiological UevicAV,’ 1SC4, p. loS. 
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excite in other monkeys similar emotions.^% The move- 
ments of the features antkgestures of moiikeys'^are mi- 
clerstood by us, and tlioy partly understand ours, as 
Eengger and ‘‘others declare. It is a more roniark- 
able fact that the dog, since being domesticated, has 
learnt to bark in at least four or five distinct tones. 
Although barking is a new art, no doubt the wild spe- 
cies, tlie jiarents of the dog, expressed their feelings 
by cries of various kifids. AVith the domesticated 
dog we have the bark of eagerness, as in the chase ; 
that of anger ; the yelping or howling bark of despair, 
as when shut up ; that of joy, as when starting on a 
\\ alk with his master ; and the very distinct one of 
demand or supplication, as when wishing for a door or 
window to be opened. 

Articulate^ language is, however, peculiar to man; 
but he uses in common with the lower animals inarti- 
culate cries to express his meaning, aided by gestures 
and the movements of the muscles of tlie face.^^ This 
especially holds good with the more simple and vivid 
feelings, which arc but little connected with our higher 
intelligence. Our cries of pipn, fear, surprise, anger, to- 
gether with their appropriate actions, and the murmur 
of a mother to her beloved child, are more expressive 
than any^\ords. It is not the mere power ofi articula- 
tion that distinguishes man from otlier animals, for as 
every one knows, parrots can talk ; but it is his large 
jx)wer of connecting definite sounds with definite ideas ; 
and this obviously depends on the devcloi>ment of tlie 
mental faculties. 

Ilenggcr, ibid. s. 4.3. 

Seo my ‘ Varinjtion of Animals and Plants under Domestication,’ 
vol. i. p. 27. ^ 

Sec a discussion on this subject in Mr. E. B. TyloPs very interest- 
ing work, ‘Researches into the Earl^ History of Mankind,* 1805, chaps, 
li. to iv. 
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As Horne Tooke, one of the founders of the nolfle 
science i)f ]^ilology, observes, language is an art, like 
brewing or baking; but writing would have been a 
much more appropriate simile. It certainly is not a 
true instinct, as every language has to be learnt. It 
•differs, however, widely from all ordinary arts, for man 
has an instinctive tendency to speak, as we see in the 
babble of our young children ; whilst no child lias an 
instinctive tendency to brew, b^ke, or write. Moreover, 
no philologist now supposes that any language has 
been deliberately invented ; each has been slowly and 
unconsciously developed by many stops. The sounds 
uttered by birds offer in several respects the nearest 
analogy to language^ for all the members of the same 
species utter the same instinctive cries expressive of 
their emotions; ‘and all the kinds that liane the power 
of singing exert this power instinctively ; but tlie actual 
song, and even the call-notes, are learnt from their 
parents or foster-parents. These sounds, as Daines 
Barrington has proved, are no more innate than 
language is in man.” The first attempts to sing 
may be compared to the imperfect endeavour in a 
child to babble.” The ^mung males continue prac- 
tising, or, as the bird-catchers say, recording, for ten 
-or eleven^ months. Their first essays show^ hardly a 
rudiment of the future song; but as they grow oldoi’ 
we can perceive what they are aiming at ; and at fast 
they are said “ to •sing their song round.” Nestlings 
which have learnt the song of a distinct species, as 
with the canary-birds educated in the Tyrol, teach and 
transmit theit new song to their offspring. The slight 
natural differences of song in the same species inha- 
• 

Hou, Dailies Barrington in ‘Philosoph. Transactions,' 1773, p. 
262. See also Bureau de la Malle, in * Ann. des Sc. Nat.' 3rd series, 
Zoolog. tom. X. p. 119, • 



o6 


THE DESCENT OF MAX. 


f’Airi L 


bftiiag different districts may bo ap])Osit(dy (*ojii])ar('(I, 
as Bavi;ington remarks, to provincial diale(*ts;” and 
the songs of allied, though distinct species may be com- 
pared with tin? languages of distinct races of man. I 
have given the foregoing details to shew that an in- 
stinctive tendency to acquire an art is not a peciiliarit}^* 
confined to man. 

With respect to the origin of articidate language, 
after having read on the* one side the highly interesting 
works of Mr. Hensleigh Wedgwood, the Kov. F. Farrar, 
and Prof. Schleicher, and the celebrated lectures of 
Prof. Max Muller on tlie other side. I cannot doubt that 
language owes its origin to the imitation and mo- 
dification, aided by signs and gestures, of various 
natural sounds, the voices of other animals, and man’s 
own instinctive cries. When we treat*of sexual selec- 
tion ve shall see that primeval inan, or rather sonn^ 
early j^rogenitor of man, probably used his voice largely, 
as does one of the gibbon-apes at the present day, in 
producing true musical cadences, that is in singing ; 
we may conclude from a nidely-spr(*ad analogy that 
this power would have been es2)ecially exerted during 
the courtship of the sexes, serving to ex[>ress various 
emotions, as love, jealousy, triumph, and serving as a 
challenge*. to their rivals. Tlie imitation by.articulatcf 
sounds of musical cries might have gi>en rise to 
words expressive of various complex emotions. As 
bearing on the subject of imitation, the strong tcndenc} 
in our nearest allies, the monkeys, in microcoplialous 


* On tlio Origin of Language,* by H. Wedgwood, ISGG. ‘ Cliaptcrs 
on Language,* by the Rev. F. W. Farrar, 18G5. Tlicso woiks are most 
interesting. See afto ‘ De Ja Fhys. et de Parole,’ par Albert Lcrnoinc,. 
1865, p. 190. The work on this subject, by the late Prof. Aug. Schlei- 
cher, has been translated by Dr. Bikkers into English, under tlic title 
of ‘ Darwini|im tested by the Science v>f liangungo,* 1809. 
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idiots, aiul in the barbarous races of inankincl, to in!i- 

tate wligtcwer they hear deseiwes notice. As iijonkeys 
certainly understand much that is said to them by man, 
and as in a state of nature they utter, signal-cries of 
danger to their fellows,^ it does not appear altogethei* 
incredible', that some unusually wise ape-like animal 
should have thought of imitating the growl of a beast 
of prej^, so as to indicate to his fellow monkeys the 
nature of the expected danger And this would have 
been a lirst step in the formation of a language. 

As the voice was used more and more, the vocal 
organs would have been strengthened and perfected 
through the principle of the inherited effects of use ; 
and this would hav<j reacted on the power of speech. 
But the relation between the continued use of language 
and the development of the brain has no deubt been far 
more important. The mental powers in some early pro- 
genitor of man must have been more highly developed 
than in any existing ape, before even the most imperfect 
form of speecji could have come into use ; but we may 
confidently believe that the eontinned use and advance- 
ment of this power would have reacted on tlie mind by 
enabling and encouraging it to carry on long trains of 
thought. A long and complex train of thought can no- 
more be garried on without the aid of word^ whether 
spoken or silent, than a long calculation without the 
use of figures or algebra. It appears, also, that e^en 
ordinary trains of thought almost require some form of 
language, for the dumb, deaf, and blind girl, Laura 
Bridgman, w^as observed to use her fingers whilst dreaui- 


3^ Vogt, ‘Memoiro sur Ics Microcepllales,* 18G7, p. 169. WiIJi 
respect to savages, I have given some facts ih my ‘Journal of 
Researches/ &c., IStS, p. 206. • 

See clear evidence on tin’s head in the two w’oiks so often quoted,, 
hy Brchin and Rcnggcr. • 
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iiTg.^ Nevertheless a long succession of vivid and con- 
nected ^ideas, may pass through the mincf witiiout the 
aid of any form of language, as we may infer from the 
prolonged drepms of dogs. We have, -idso, seen tJiat 
retriever-dogs are able to reason to a certain extent; 
and this they manifestly do without tlie aid of language. 
The intimate connection between the brain, as it is 
now developed in us, and the faculty of speech, is well 
sliewij by those curious j_*ascs of brain-disease, in which 
speech is specially affected, as when the power to re- 
jiiember substantives is lost, vhilst other words can be 
correctly used.^ There is no more improbability in 
the effects of the continued use of the vocal and mental 
organs being inherited, than in ^ the case of hand- 
writing, which depends partly on the structure of the 
hand and partly on the disposition of the mind ; and 
hand-writing is certainly inherited.^'^ 

Why the organs now used for s])eech should have 
been originally perfected for this purpose, rather than 
any other organs, it is not difficult to see. Ants have 
considerable powers of intercommunication by means 
of their antennae, as shewn by Huber, who devotes a 
whole chapter to their langilhgt*. We might have used 
our fingers as efficient instruments, for a person with 
practice c;an report to a deaf man every word of a speech 
rapidly delivered at a public meeting ; but the loss of 
Duf hands, whilst thus employed, would have been 
a serious inconvenience. As all the higher mammals 
possess vocal organs constructed on the same general 


See remarks on this head by Dr. Maudsley, ^ The Pliysiology 
nnd Pathology of Mmd/ 2nd edit. 1868, p. 199. 

Many curious cases have been recorded. See, for instance, 
* Inquiries Concerittng the InteUectual Powers,' by Dr. Abercrombie, 
1838, p 150. * 

* The Variation of Animals and Plants under Domestication,’ vol. 
ii. p. 6. • 
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plan with ours, and which are used as a means of comnAi- 
nicatiois it was obviously probable, if the power of com- 
munication liad to be improved, tliat these same organs 
would have been still further devoloi^ed j and this has 
been effected by the aid of adjoining and u ell-adapted 
parts, namely the tongue and lips.^^ The fact of tlie 
higher apes not using their vocal organs for speech, no 
doubt depends on their intelligence not having been 
sufficiently advanced. The posasssion by them of organs, 
which with long-continued practice might have been 
used for speech, although not thus used, is paralleled by 
the case of many birds which possess organs fitted for 
singing, though they never sing. Thus, tlie nightingale 
and crow have vocal jorgans similarly constructed, these 
being used by the former for diversified song, and by 
the latter merely for croaking.'*^ ^ 

The formation of different languages and of dis- 
tinct species, and the proofs that both have been de- 
veloped through a gradual process, are curiously the 
same.'*'^ But ,we can trace the origin of many words 
further back than in the case of species, for we can 
perceive how they have actually arisen from the 
imitation of various sounds. AVe find in distinct 
languages striking homologies due to community of 
descent, ^nd analogies due to a similar process of 


See some good remaiks to this offect by Dr. Maudsley, 
riiysiology and PatlioIof?y of Mind/ 18G8, p, 199. 

Macgillivray, ‘Hist, of British Birds/ vol. ii. 1839, p. 29. All 
excellent observer, Mr. Black wall, remarks that the magiao learns to 
pronounce single words, and oven short sentences, inoie readily than 
almost any other British bird ; yet, as he adds, after long and closely 
investigating its habits, he has never known it, in a state of nature, 
■display any unusual capacity for imitation. ‘ Researches in Zooloffv.' 
1834, p. 158. • 

See the very interesting parallelism between the development of 
species and languages, given by Sir C. Lycll in ‘ The Geolog. Evidences 
of the Antiquity of Man,’ 1863, chap, xxiii. 
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formation. The manner in ^vhicli certain letters or 
sounds -change wlien otliors change is very lib" corre- 
lated growth. We have in both cases the reduplication 
of parts, the effects of long-continued use, and so forth. 
The frequent pre.st'uco of rudiments, both in ]anguag(‘S 
and in species, is still more r("niarkable. The letter 
in the word am, means I; so that in tlie expre‘'sion lam, 
a superfluous and useless rudiment has been retained. 
In the spelling also of words, letters often remain 
as the rudiments of ancient forms of jwonunciation. 
Languages, like organic beings, can be classed in groujjs 
under groups ; and they can be classed either naturally 
according to descent, or artificially by other characters- 
Dominant languages and dialects spread widely and 
lead to the gradual extinction of other tongues. A lan- 
guage, like Vi species, when once extinct, never, as Sir 
C. Lyell remarks, reap[)oars. The same language never 
has twD birth-j^laccs. J listinct languages may be cr( )ssed 
or blended together.^^ We see variability in every 
tongue, and new' w'ords are continually cropping up ; but 
as there is a limit to the powers of the memory, single 
w'ords, like w'hole languages, gradually become extinct. 
As Max Muller'*'* has well remarked: — A struggle for 
“ life is constantly going on amongst the words and gram- 
matical %• forms in each language. The better, the 
^ shorter, the easier forms are constantly gaining the 
‘\u*pper hand, and they owe their success to their own 
“ inherent virtue.” To these more important causes of 
t\ie survival of certain words, mere novelty may, I 
think, be added ; for there is in the mind of man a strong 
love for slight changes in all things. The survival or 


See rcraaiks this effect by the Rev. F. W, Farrar, in an iiitoic:.t - 
ing article, entitled “Pliilology a^id Darwinism” ii\ ‘Nature,* March 
24tli, 1870, p. 528. 

‘Nature,’ Jan. 6th, 1870, j). 257! 



3IENTAL PO\^MPNf 

Sri, 

jneservation of certain favouredi 


61 


i"!! VP. II. 


4br existence is natural selection.'^* *** 

The perfectly regular and wondeifjJly ^6dipleT"^58ti2 
struction of the languages of maflP 
has often been advanced as a pro divine 

origin of those languages, or of the high art and former 
civilisation of their founders. Thus F. von Schlegel 
>vi‘ites ; In tliose languages which appear to bo at the 
lowest grade of intellectual culture, we frequently ob- 
serve a very high and elaborate degree of art in their 
grammatical structure. This is especially the case with 
the Basque and the Laj)ponian, and many of tl)c Ame- 
‘‘ rican languages.” But it is assuredly an error to speak 

of any language as ^n art in the sense of its having 
been elaborately and methodically formed. Philolo- 
gists now admit that conjugations, declensoons, &c., ori- 
ginally existed as distinct words, since joined together ; 
and as such words express the most obvious relations 
between objects and persons, it is not surprising that 
they should have been used by the men of most races 
during the earliest ages. With respect to perfection, 
the following illustration will best shew how easily we 
may err : a Crinoid sometimes consists of no loss 
than 150,000 pieces of shell,^® all arranged with per- 
fect symmetry in radiating lines ; but a natiu'i^'list does 
not consider an animal of this kind as more perfect 
than a bilateral one with comparatively few pdrts, 
and with none of these alike, excepting on the opposite 
sides of the holy. He justly considers the differen- 
tiation and specialisation of organs as the test of per- 
fection. So \Vith languages, the most symmetrical and 
complex ought not to be ranked above irregular, abbre- 


Quoted by C. S. Wake, ‘ Chapters on Man,’ 1868, p. 101. 
Backland, ‘Bridgewater Treatise' p. 111. 
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viated, and bastardised languages, which have bori’oued 
expressive words and useful forms of construction from 
vpious conquering, or conquered, or immigrant races. 

From tlies^ few and imperfect remarks I conclude 
that the extremely complex and regular construction of 
many barbarous languages, is no proof that they owo 
their origin to a special act of creation.^^ Nor, as 
we have seen, docs the faculty of articulate speech in 
itself offer any insuperable objection to the belief that 
man has been developed from some lower form. 

Self-consciousness, Individuality, Ahsiraciion, Oeneral 
Ideas,* dte , — It would be useless to attempt discussing 
these high faculties, which, according to several recent 
writers, make the sole and complete distinction between 
man and the brutes, for hardly two authors agree in their 
definitions. Such faculties could not have been fully 
developed in man until his mental ])owers had advanced 
to a high standard, and this implies the use of a perfect 
language. No one supposes that one of the lower ani- 
mals reflects whence he conies or whither he goes, — 
what is death or what is life, and so forth. But can 
we feel sure that an old dog with an excellent memory 
and some power of imagination, as shewn by his 
dreams, never reflects on his past pleasures in the 
thase ? and this would be a form of self-consciousness. 
On the other hand, as Buchner^* has remarked, how 
little can the hard-worked wife of a'degraded Australian 
savage, who uses hardly any abstract words and cannot 
count above four, exert her self-consciousness, or reflect 
on the nature of her own existence. * 

See some goexi remarks on the simplification of languages, by Sir 
J. Lubbock, ‘ Origin of Civil isatian,' 1870, p. 278. 

* Conferences sur la Thwrie Darwinieime,* French ttaiislat., 1860, 
p. 132. * 
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That animals retain their mental individuality "is 
unciiiestionafile. When my wice awakened a ti'ain of 
old associations in the mind of the above-mentioned 
dog, he must have retained his mentalv individuality, 
although every atom of his brain had probably under- 
gone change more than once during the interval of five 
years. Tliis dog might have brought forward the 
argument lately advanced to crush all evolutionists, 
and said, “ I abide amid all ©mental moods and all 
‘‘ material changes. . . . The teaching tliat atoms leave 
their impressions as legacies to other atoms falling 
‘‘ into the places they have vacated is contradictory of 
‘‘ the utterance of consciousness, and is therefore' false ; 
“ but it is the teaeijing necessitated by evolutionism, 
consequently the hypothesis is a false one.” 

Sense of Beaidij , — Tliis sense has been declared to 
bo peculiar to man. But when we behold male birds 
elaborately displaying their plumes and splendid colours 
before the females, whilst otlicr birds not thus deco- 
rated make no such display, it is impossible to doubt 
that the females admire the beauty of' their male part- 
ners. As women everywhere deck themselves with 
these plumes, the beauty of such ornaments cannot be 
disputed. The Bower-birds by tastefully oriMimenting 
their playing-passages with gaily-coloured objects, a^ 
do certain humming-birds their nests, offer additional 
evidence that they possess a sense of beauty. So wit|j 
the song of birds, the sweet strains poured forth by the 
males during the season of love are certainly admired 
by the femaleS, of which fact evidence will hereafter bo 
given. If female birds had been incapable of appre- 
ciating the beautiful colours, the ornamdhts, and voices 


The Rov. Dr. J. M*Cann, ‘^uti-Diarwiiiism,' 1869, p. 13. 
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oT their roale partners, all the labour and anxiety exlii- 
bited J)y them in displaying their eharin^ bglbro tin' 
females would have been thrown aw ay ; and this it is 
impossible to, admit. Why Certain bright colours and 
certain sounds sliould excite pleasure, when in harmony, 
cannot, I presume, be explained any more tliari why 
certain flavours and scents are agreeable ; but assuredly 
the same colours and the same sounds are admired by 
us and by many of tlie lower animals. 

The taste for the beautiful, at least as far as female 
beauty is concerned, is not of a special nature in the 
liunuiu mind ; for it diflers widely in the diflerent 
races of man, as will lua-eafter be shewn, and is not 
quite the same even in the different nations of the 
same race. Judging from the hideous ornaments and 
the equally hideous music admired by most savages, it 
might be urged that their a3sthetic iaculty was not so 
highly developed as in certain animals, for instance, in 
birds. Obviously no animal would be capable of ad- 
miring such scenes as the heavens at night, a beautiful 
landscape, or refined music; but such high tastes, de- 
pending as they do on culture and complex associa- 
tions, are not enjoyed by barbarians or by uneducated 
persons. 

Many of the faculties, which have been of inesti- 
« mable service to man for his progressive advance- 
nient, such as the powers of the imagination, wonder, 
^curiosity, an undefined sense of*' beauty, a tendency 
to imitation, and the love of excitement or novelty, 
could not fail to have led to the most capricious 
changes of customs and fashions. I have allud(id to 
this point, because a recent writer^ has oddly fixed 
on Caprice as one of the most remarkable and 


‘The SiKictator,* Bor. Itli, 1809, ji. 
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typical differences between savap^es and brutes.” But 
not only^caif we perceive how it is that man capri- 
cious, but the lower animals are, as we shall liereafter 
see, capricious in their affections, aversions, and sense 
of beauty. There is also good reason to susjiect that 
they love novelty, for its own sake. 

Belief in God — Religion . — There is no evidence that 
man was aboriginally endowad with the ennobling 
belief in the existence of an Omnipotent God. On the 
contrary there is ample evidence, derived not from hasty 
travellers, but from men who have long resided with 
savages, that numerous races have existed and still 
exist, who have no idea of one or more gods, and who 
have no words in their languages to express such an 
idea.^^ The* question is of course Avholly cfistinct from 
that higher one, whether there exists a Creator and 
Euler of the universe; and this has been answered in 
the affirmative by the highest intellects that have ever 
lived. 

If, however, we include under the term “ religion ” the 
belief in unseen or spiritual agencies, the case is wholly 
different; for this belief seems to be almost universal 
with the less civilised races. Nor is it difficult to 
comprehend how it arose. As soon as^ the iiwportant 
faculties of the imagination, wonder, and curiosity,* 
together with some power of reasoning, had become 
partially developed, ^nan would naturally have craved 
to understand what was passing around him, and 

have vaguely speculated on his own existence. As 

• 

See an excellent article on this subject by the Rev. P W. Farrar, 
in tlie ‘ Anthropological Review,' 1864, p. cefttvii. For further 

facts see Sir J. Lubbock, ‘ Piehistoik; Times,’ 2nd edit. 1869, p. 564 ; 
and especially the chapters on Religion in his ‘ Origin of Civilnation,’ 
1870. 
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Mf. M’Lennan has remarked, Some explanation of 
“ the phenomena of life, a. man must feign iov himself ; 
“ and to judge from the universality of it, the simplest 
‘‘ hypothesis, and the first to occur to men, seems to have 
“ been that natural phenomena are ascribable to the pre~ 
“ sence in animals^ plants, and things, and in the forces 
of nature, of such spirits prompting to action as men 
‘‘ are conscious they themselves possess.” It is probable, 
as i\Ir. Tylor has clearly shewn, that dreams may have 
first given rise to the notion of spirits ; for savages do 
not readily distinguish between subjective and objective 
impressions. When a savage dreams, the figures whick 
appear before him are believed to have come from a 
distance and to stand over him ; or the soul of the 
dreamer goes out on its travels, and comes home with 
remembrance of uhat it has seen.”^ But until the 
above-named faculties of imagination, curiosity, reason, 
(&c., had been fairly veil developed in the mind of man, 
liis dreams would not liave led liim to believe in spirits, 
any more than in the case of a dog. 


The Worsliip of Animals amt Plants, in the ‘Fortnightly Review,’' 
Oct. 1, 18G9. p. 422. 

T}lor, ‘Early History Mankind,’ 18G5, p. G. Sep also the three 
striking chapters on the Development of Religion, in Liiblxjck’s ‘ Oiigin 
of Civilisation,’ 1870. In a like manner Mr. Herbert Speneer, in his 
^iiigeiiioTis essay in the ‘Fortnightly Review’ (^ay 1st, 1870, p. .59.’)), 
acqpunts for the caihest iorms of religious belief thioughout the ^^o^kl,. 
by man being led tliroiigh dreams, shadows, and other causes, to look 
at himself as a double essence, corporeal and<Apiritual. As the spiritual 
^ing is sniiposed to exist after death and to bo powerful, it is pro}))- 
tiated by various gifts and ceremonies, and its ui(l invoked. Hu then 
further shews that names or nicknames given from some animal or 
other object to the early progcnitois or foundcis of a tribe, are sui)- 
posed after a long interval to represent tlic real ])rogenitor of the tribe ; 
and such animal or object is tlien naturally believed still to exist as 
a spirit, is held sa^ed, and worshipped as a god. X^evertheless I cannot 
but suspect that there is a still eprlier and ruder stage, when anything 
which manifests power or movement is tlioiight to be endowed witli 
some form of life, and with mental faculties analogous to our own. 
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Tile tendency in savages to imagine that natural 
objects iiiid Agencies are animated by spiritual oi* living 
essences, is perhaps illustrated by a little fact which I 
once noticed : my dog, a full-grown and very sensible 
animal, was lying on the lawn during a hot and still 
day ; but at a little distance a slight breeze occasionally 
moved an open parasol, which would have been wholly 
disregarded by the dog, had any one stood near it. As 
it was, every time that the pamsol slightly moved, the 
dog growled fiercely and barked. Ho must, I think, 
have reasoned to himself in a rapid and unconscious 
manner, that movement Avithoiit any apparent cause 
indicated the presence of some strange living agent, and 
no stranger had a right to be on his territory. 

The belief in spiritual agencies would easily pass into 
the belief in the existence of one or mor6 gods. For 
savages would naturally attribute to spirits the same 
passions, the same love of vengeance or simplest form 
of justice, and the. same affections which they themselves 
experienced. The Fuegians appear to be in this respect 
in an intermediate condition, for when the surgeon on 
board the ‘‘Beagle” shot some young ducklmgs as 
specimens, York Minster declared in the most solemn 
manner, “ Oh ! Mr. Bynoe, much rain, much snow, blow 
“ much and t)& 'was evidently a retributive punish- 
ment for wasting human food. So again he related 
how, when his brother killed a “ wild man,” storms long 
raged, much rain dhd snow fell. Yet we could nev^* 
discover that the FuegianS believed in what we should 
call a God, or practised any religious rites ; and Jemmy 
Button, with justifiable pride, stoutly maintained that 
there was no devil in his land. This latter assertion is 
the more remarkable, as with savaged the belief in 
bad spirits is far more comnTon than the belief in good 
spirits. 
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^he feeling of religious devotion is a highly com- 
plex one, consisting of love, complete submission to 
an exalted and mysterious superior, a strong sense of 
dependence, ^ *fear, reverence, gratitude, hope for the 
future, and perhaps other elements. No being could 
experience so complex an emotion until advanced in 
his intellectual and moral faculties to at least a mode- 
rately high level. Nevertheless we see some distant 
approach to this state ef mind, in the deep love of a 
dog for his master, associated with complete submission, 
some fear, and perhaps other feelings. The behaviour 
of a dog when returning to his master after an ab- 
sence, and, as I may add, of a monkey to his beloved 
keeper, is widely different* from, that towards their 
fellows. In the latter case the transports of joy 
appear to bd' somewhat less, and the sense of equality 
is shewn in every action. Professor Braubach^^ goes 
so far as to maintain that a dog looks on his master as 
on a god. 

The same high mental faculties which first led man 
to believe in unseen spiritual agencies, then in fetish- 
ism, polytheism, and ultimately in monotheism, would 
infallibly lead him, as long as his reasoning powers 
remained poorly developed, to various strange super- 
stitions and customs. Many of these are terrible to 
^ihink of — such as the sacrifice of human beings to a 
blood-loving god ; the trial of innocent persons by the 
erdeal of poison or fire ; witchcraft, &c. — yet it is well 
occasionally to reflect on these superstitions, for they 
shew us what an infinite debt of gratitude we owe to 
the improvement of our reason, to scfence, and our 


See an able article on thc^ Psychical Elements of Religion, by 
^Ir. L. Owen Pike, in ‘ Anthropolo^. Review,^ April, 1870, p. Ixiii. 

** ‘ Religion, Moral, &c., dcr Darwin'scheri Art-Lchre,* 1869, s. 53. 
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accumulated knowledge.®® As Sir J. Lubbock has well 
observed, it is not too mueh to say that the diondble 
‘‘ dread of unknown evil hangs like a thick cloud over 
“ savage life, and embitters every pl^sure.’’ These 
miserable and indirect consequences of our highest 
faculties may be compared with the incidental and 
occasional mistakes of the instincts of the lower animals. 


‘Prehistoric Times/ 2ii(l edit. j).*571. In this woik (at p. 553) 
tliere will be found an excellent account of the many strange and 
capricious customs of savages. 
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(JHAPTER III. 

CoMPAiiihOX OK TJii: Mental Powers of Max and the 
Lowj:r Animals — rout in ited, 

'I'ho inoial sense — FundanieiiCal pio 2 )ositi«)n — The qualities of social 
animals — Origin of sociability — Struggle between op^xised in- 
stincts — Man a social animal — The more enduring social instincts 
conquer other less pcisistent instincts — 'J'lio social virtues alone 
regarded by savages — The self-regarding virtues acquired at a 
later stage of development — The importance of the judgment 
of the members of the same fcommiunty on conduct — Trans- 
mission of moral tendencies — Summary. 

f 

I FULLY subscribe to tlie judgment of those writers ^ 
who maintain that of all the differences between man 
and the lower animals, the moral sense or conscience 
is by far the most important. This sense, as Mack- 
intosh “ remarks, has a rightful supremacy over every 
‘‘ other principle of human action ; ’’ it is summed up 
in that short but imperious word ought, so full of high 
significance. It is the most noble of all the attributes 
of man, leading him without a moment’s hesitation 
,to risk his life for tliat of a fellow- creature ; or after 
due deliberation, impelled simply by the deep feeling 
of right or duty, to sacrifice it ii? some great cause: 
Immanuel Kant exclaims, Duty ! Wondrous thought, 
that workest neither by fond insinuation, flattery, nor 
by any threat, but merely by holding , up thy naked 
law in the soul, and so extorting for thyself always 


* See, for inetance, on tliis siiltject, Quatrefages, * Unite de rEsi>oce 

llumaine/ 1801, p. 21, &c. ^ 

* ‘ Dissertation on Ethical Philosoidiy,* 1837, p. 231, &c. 
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reverence, if not always obedience ; before whom all 
appetites are dumb, however secretly they rebel ; 
“ whence thy original 

This great question has been dismissed by many 
writers^ of consummate ability; and my sole excuse 
for touching on it is the impossibility of here passing 
it over, and because, as far as I know, no one has ap- 
proached it exclusively from the side of natural liistory. 
The investigation possesses, also, some independent in- 
terest, as an attempt to see liow far the study of the 
lower animals can throw liglit on one of the highest 
psychical faculties of man. 

The following proposition seems to me in a high 
•degree probable — i^mely/ that any animal whatever, 
endowed with well-marked social instincts,^ would inevi- 
tably acquire a moral sense or conscience, as soon as 


3 ‘ Metai)liy8ic.s of Ethics,* tian&lated by J. W. SomiUc, Edinbniglj, 
183G, i>. 130. 

* Mr. Ram gives a list (‘Mental and Moral Science,* 1868, p. .548- 
725) of twenty-six Jlritisli authors who liave written on this subject, 
and whose names arc laiiiiliar to every rt'adcr ; to these, Mr. Bain*sown 
name, and those f)f Mr. Lecky, Mr. Shadworth Hodgson, and Sir J. 
Lubbock, as well as of others, may bo added. 

* Sir B. Brodie, after observing that man is a social animal (‘ Bsy- 
chological Enquiries,’ 1854, p. 192), asks the pregnant question, 

ought not this to settle the disputed question as to thc^xistence of a 

moral sense ?** Similar ideas have jirobably oeeuried to many persons, , 
as they did long ago to Marcus Aurelius. Mr. J. S. Mill speajs, in 
his celebrated woik, ‘ Utilitarianism,* (1804, p. 40), of the social fei'lingj* 
as a “ powerful naturftl sentiment,** and as “ the natural basis of 
“sentiment for utilitarian morality;*’ but on tlic previous page •he 
says, “ if, as is my own belief, tlic moral feelings are not innate, but 
“ acquired, they are not for that reason less natural.*’ It is with hesita- 
tion that I venture to differ fiom so piofound a thinker, but it can 
hardly be disputed that tlic social feelings arc instinctive or innate 
in the lower animals; and why should they not bo so m man? 
Mr. Bain (see, for instance, ‘ The Emotions and tUe Will,* 1865, p. 481) 
and others believe that the moral «enso is acquired by each individual 
ilnring his lifetime. On the general theory of evolution this is at 
•least extremely improbable. * 
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its intellectual powers luid become as well developed, or 
nearly jis well developed, 4as in luan. For, fivstlt/, tlie 
social instincts lead an animal to take pleasure in 
the society of, its fellows, to feel a certain amount of 
sympathy with them, and to perform various services 
for them. The services may bo of a definite and evi»- 
dently instinctive nature ; or there may be only a wish 
and readiness, as with most of the higher social animals, 
to aid their fellows in ce**tain general ways. 13ut these 
feelings and services are by no means extended to all 
the individuals of the same species, only to those of 
the same association. Secondly, as soon as the mental 
faculties had become highly developed, images of all 
past actions and motives Avould b§ incessantly passing 
through the brain of each individual ; and that feeling 
of dissatisfaction which invariably results, as we shall 
hereafter see, from any unsatisfied instinct, would arise, 
as often as it was perceived that the enduring and 
always present social instinct had yielded to some other 
instinct, at the time stronger, but neither ejuluring in 
its nature, nor leaving behind it a very vivid impres- 
sion. It is clear that many instinctive desires, such as 
that of hunger, are in their nature of short duration ; 
and after being satisfied are not readily or vividly re- 
called. ’Piirdhj, after tlie power of language had been 
ifcquired and the wishes of the members of the same 
conSmunity could be distinctly expressed, the common 
opinion how each member ought to* act for the public 
good, would naturally become to a large extent the guide 
to actign. But the social instincts would still give the 
impulse to act for the good of the commifnity, this im- 
pulse being strengthened, directed, and sometimes even 
deflected by public opinion, the power of which rests, as 
we shall presently see, on instinctive sympathy. Lastly, 
habit in the individual would ultimately play a very 
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important part in guiding the conduct of each member ; 
for the sfocid!l instincts and impulses, like all oljier in- 
stincts, would be greatly strengthened by habit, as 
uoiild obedience to the wishes and judgm^t of the com- 
munity. These several subordinate propositions must 
]iow be discussed; and some of them at considerable 
length. 

It may be w^ell first to premise that 1 do not wish to 
maintain that any strictly social animal, if its intellec- 
tual faculties were to become as active and as highly 
developed as in man, would acquire exactly the same 
moral sense as ours. In the same manner as various 
animals have some sense of beauty, though they admire 
widely different objects, so they might have a sense of 
right and wrong, though led by it to folio w' widely dif- 
ferent lines of conduct. If, for instance, tcPtake an ex- 
treme case, men were reared under precisely the same 
conditions as hive-bees, there can hardly be a doubt 
that our unmarried females would, like the worker- 
bees, think it a sacred duty to kill their brothers, and 
mothers would strive to kill their fertile daughters ; 
and no one would think of interfering. Nevertheless^ 
the bee, or any other social animal, would in our sup- 
posed case gain, as it appears to me, some feeling of 
right and wu’ong, or a conscience. Tor each individual 
would have an inward sense of possessing certain* 
stronger or more enduring instincts, and others less 
strong or enduring^; so that there w^ould often be ^ 
struggle which impulse should be followed; and satis- 
faction or dissatisfaction would be felt, as past impres- 
sions were colnpared during their incessant jiassago 
through the mind. In this case an inward monitor 
would tell the animal that it would have*been better to 
have followed the one impulse rather than the other* 
The one course ought to have been followed : the one 
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^wWld have been right and the other wrong; but to 
these terms I shall have to recur. • 

Sociahility. — ^Animals of many kinds are social; we 
find even distinct species living together, as with some 
American monkeys, and with the united flocks of rooks, 
jackdaws, and starlings. Man shows the same feeling 
in his strong love for the dog, which the dog returns 
with interest. Every one must have noticed how mise- 
rable horses, dogs, sheep, &c. are when separated from 
their companions ; and what affection at least the two 
former kinds show on their reunion. It is curious to 
speculate on tlie feelings of a dog, who will rest peace- 
fully for hours in a room with his master or any of the 
family, \vithout the least notice beyig taken of him ; but 
if left for a short time by himself, barks or howls dis- 
mally. will confine our attention to the higher 

social animals, excluding insects, although these aid 
each other in many important ways. The most common 
service which the higher animals perform for each other, 
is the warning eardi other of danger by means of tlie 
united senses of all. Every sportsman knows, as Dr. 
Jaeger remarks,^’ liow difficult it is to api)roach animals 
in a herd or troop. Wild horses and cattle do not, I 
believe, make any danger-signal; but the attitude of 
any one who first discovers an enemy, n arns the others. 
•Rabbits stamp loudly on the ground with their hind-feet 
as* a signal ; sheep and chamois .do the same, but with 
Jheir fore-feet, uttering likewise a Tvhistle. Many birds 
and some mammals post sentinels, which in the case of 
seals are said^ generally to be the females. The leader 
of a troop of monkeys acts as the sentihel, and utters 

cries expressive both of danger and of safety.*^ Social 

• 

“ * Die Darwin’sche Tlieorie/ s! 101. 

' Mr. II. Brown in * Proc. Zwlo^ Soc.' 1868, p, 409. 

* Brclim, ‘ Thiorleben,' B. i. 1^4, a. 52, 79. For the case of tlio 
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animals perform many little services for each othel*: 
horses nibble, and cows lick •each other, on aijy spot 
which itches : monkeys search for each other’s external 
parasites ; and Brehm states that after ^ troop of the 
Cercopithecus griseo-viridis has rushed through a thorny 
brake, each monkey stretches itself on a branch, and 
another monkey sitting by ‘^conscientiously” examines 
its fur and extracts every thorn or burr. 

Animals also render more important services to each 
other : thus wolves and some other beasts of prey hunt 
in packs, and aid each other in attacking their victims. 
Pelicans fish in concert. The Hamadryas baboons turn 
over stones to find insects, &c. ; and when they come to 
a large one, as many as can stand round, turn it over 
together and share the booty. Social animals mutually 
defend each other. The males of some ruminants come 
to the front when there is danger and defend the herd 
with their horns. I shall also in a future chapter give 
•cases of two young wild bulls attacking an old one in 
concert, and of two stallions together trying to drive 
away a third stallion from a troop of mares. Brehm 
encountered in Abyssinia a^reat troop of baboons which 
were crossing a valley : some had already ascended the 
opposite mountain, and some were still in the valley : 
the latter were attacked by the dogs, but thojpld males 
immediately hurried down from the rocks, and with 
mouths widely opened roared so fearfully, that the cT6gs 
precipitately retreifted. They were again encouraged 
to the attack ; but by this time all the baboons had re- 
ascended the heights, excepting a young one, about six 


monkeys extracting thorns from each otlior, see s. 54. With respect to 
the Hamadryas turning over stones, the fact is ^iven (a. 76) on tlie 
evidence of Alvarez, v^bbso observations Brehm thinks quite trust- 
worthy. For the cases of the old male baboons attacking tlie dogs, see 
s. 79 ; and with respect to the eagle, s. 56. 
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months old, ^\llo, loudly calling for aid, climbed on a 
block rock and was nurronndcd. Now one of the 
largest males, a true heiD, came down again from the 
mountain, slo^vly Mcnt to the young one, coaxed him,, 
and triumphantTyUed him aw^ay — the dogs being too 
much astonished to make an attack. I cannot resist 
giving another scene \\hich was witnessed by this same 
naturalist ; an eagle seized a young Cercopithecns, 
which, by clinging to a*braneh, was not at once carried 
off ; it cried loudly for assistance, upon which the other 
members of the troop with mucli uproar rushed to the 
rescue, surrounded the eagle, and pulled out so many 
feathers, that he no longer thought of his prey, but only 
how to escape. This eagle, as Brelpi remarks, assuredly 
would never again attack a monkey in a troop. 

It is certAin that associated animals have a feeling of 
love for each other w hich is not felt by adult and non- 
social animals. How far in most eases they actually 
sympathise with each other’s pains and pleasures is 
more dou]>tfuI, especially with respect to the latter. 
3Ir. Buxton, however, who had excellent means of 
observation,® states that his macaws, which lived free in 
Norfolk, took ‘‘an extravagant interest” in a pair 
with a nest, and whenever the female left it, she Avas 
surroundjjd by a troop “ screaming horrible accla- 
•“ mations in her honour.” It is often difficult to judge 
avB ether animals have any feeling for each other’s 
sufferings. Who can say what cbws feel, when tljey 
surround and stare intently on a dying or dead 
companion? That animals sometimes are far from 
feeling any sympathy is too certain ; for they Avill expel 
a wounded animal from the herd, or *gore or Avorry 
it to death. Tin’s is almost the blackest tact in natural 


• * Annals and Mag. of Nat, iJist.' Novefnter, 1868, p. 382. 
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history, unless indeed the explanation which has beeh 
suggested is frue, that their instinct or reason leads them 
to expel an injured companion, lest beasts of prey, 
including man, should be tempted t^ |bllow the troop. 
In this case their conduct is not than that 

of the North American Indians who leave their feeble 
comrades to perish on tlie plains, or the Feegcans, who, 
when their parents get old or fall ill, bury them alive.'^^ 

Many animals, however, ceistainly sympathise with 
each other’s distress or danger. This is the ease even 
with birds ; Capt. Stansbury^^ found on a salt lake in 
Utah an old and completely blind pelican, Avhich was 
very fat, and must have been long and well fed by his 
companions. Mr. Blyth, as he informs me, saw Indian 
crows feeding two or three of their companions which 
were blind ; and I have heard of an auDlogous case 
with the domestic cock. We may, if we choose, call 
these actions instinctive ; but such cases are much too 
rare for the development of any special instinct. I 
have myself seen a dog, who never passed a great 
friend of his, a cat which lay sick in a basket, with- 
out giving her a few' licks with his tongue, the surest 
sign of kind feeling in a dog. 

It must be called sympathy that leads a courageous 
dog to fly at any one who strikes his master, as he 
certainly will. I saw a person pretending to beat a* 
lady who had a very timid little dog on her lap, dhd 
the trial had never before been made. The little crea- 


Sir J. Lubbock, ‘ Preliibtoiic Times,’ 2nd otlit. p. 

“ As quoted by Mr. L. H. Morgan, ‘ Tho AiiuTiean Beaver,’ 1868, 
j). 272. Capt. Stansbury also gives an interesting account of the man- 
ner ill which a very young pelican, curried awny by a stiong stream, 
was guided and encouraged iu its attempts to reneh the shore by half a 
dozen old birds. 

As Mr. Bain states, “ effective aid to a sufferer springs from sym- 
-“patliy proper:” ‘Mental and Mor«l Science,* 18G8, p. 240. 
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ture instantly jumped away, but after the pretended 
beating was over, it was really pathetic to*See Jiow per- 
severingly he tried to lick his mistress’s face and com- 
fort lier. Br^m'^ states that when a baboon in con- 
finement was pursued to be punished, the others tried 
to protect him. It must have been sympathy in tlie 
eases above given Avhich led the baboons and Cercopi- 
theci to defend their young comrades from the dogs 
and the eagle. I will give only one other instance of 
sympathetic and heroic conduct in a little American 
monkey. Several years ago a keeper at the Zoological 
Gardens, showed me some deep and scarcely healed 
w ounds on the nape of his neck, inflicted on him whilst 
kneeling on the floor by a fierce baboon. The little 
American monkey, who was a warm friend of this 
keeper, liveA in the same large compartment, and was 
dreadfully afraid of the great baboon. Nevertheless, as 
soon as he saw’ his friend the keeper in peril, he rushed 
to the rescue, and by screams and bites so distracted the 
baboon that the man was able to escape, after running 
great risk, as the surgeon who attended him thought, 
of his life. 

Besides love and sympathy, aiiimals exhibit other 
qualities which in us would be called moral ; and I agree 
with Agf^ssiz^^ that dogs possess something very like a 
'conscience. They certainly possess some power of self- 
cofnmand, and this does not appear to be wholly the 
result of fear. As Braubach^* itjmarks, a dog will 
refrain from stealing food in the absence of his master. 
Dogs have long been accepted as the very type of 
fidelity and obedience. All animals living in a body 
which defend each other or attack their enemies 

‘ Thierleben,’ B. i. s. 85. 

** ‘ De I’Espece ct de la Class.* 18G9, p, 97. 

** ‘Dcr Darwin*schen^Art-Lehre,’ 18G9, s. 54. 
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in concert, must bo in some degree faithful to eacii 
other: and <^those that follo>v a loader must be in 
some degree obedient. When the baboons in Abys-^ 
sinia^® plunder a garden, they silently follow their 
leader; and if an imprudent young animal makes a 
noise, he receives a slap from the others to teach him 
silence and obedience; but as soon as they are sure 
that there is no danger, all show their joy by much 
clamour. 

With respect to the impulse which leads certain- 
animals to associate together, and to aid eacli other in 
many ways, we may infer that in most cases they are 
impelled by the same sense of satisfaction or pleasure 
which they experience in performing other instinctive 
actions; or by the same sense of dissatisfaction, as in 
other eases of prevented instincti\'e actiowjs. Wo see 
tliis in innumerable instances, and it is illustrated in 
a striking manner by the acquired instincts of our 
domesticated animals ; thus a young shepherd-dog 
delights in driving and running round a flock of sheep, 
but not in worrying them ; a young foxhound delights 
in hunting a fox, wdiilst some other kinds of dogs 
as I have witnessed, utterly disregard foxes. What a 
strong feeling of inward satisfaction must impel a bird, 
so full of activity, to brood day after day over^her eggs. 
Migratory birds are miserable if prevented from migrat- 
ing, and perhaps they enjoy starting on their Icmg 
flight. Some few instincts are determined solely by 
painful feelings, as by fear, which leads to self-presef- 
vation, or is specially directed against certain enemies. 
No one, I presume, can analyse the sensations of 
ifleasure or pain. In many cases, however, it is pro- 
bable that instincts are persistently followed from tlie 


Bielnn, ‘ Thi«flebcn,’ B. i, s. 7G. 
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lAere force of iiilieritaiice, Tvithoiit the stimulus of either 
pleasure or pain. A yoiiug pointer, when it fi]|pst scents 
game, apparently cannot help pointing. A squirrel in 
a cage who pj^ts the nuts which it cannot eat, as if to 
bury them in the ground, can hardly be thought to act 
thus either from pleasure or pain. Hence the common 
assumption that men must be impelled to every action 
by experiencing some ideasure or pain may be erro- 
neous. Although a habjt may be blindly and implicitly 
followed, independently of any pleasure or pain felt at 
the moment, yet if it be forcibly and abruptly checked, 
a vague sense of dissatisfaction is generally expe- 
rienced ; and this is especially true in regard to persons 
of feeble intellect. 

It has often been assumed that animals were in the 
first place rendered social, and that they feel as a con- 
sequence uncomfortable when separated from each othei-, 
and comfortable uhilst togetlicr ; but it is a more pro- 
bable view that these sensations nere first developed, in 
order that those animals which would profit by living 
in society, should be induced to live together. In the 
same manner as the sense of hunger and the pleasure of 
eating A^ere, no doubt, first 'acquired in order to induce 
animals to eat. The feeling of pleasure from society 
is probaVy extension of the parental or filial affec- 
tions ; and tliis extension may be in chief part attributed 
to ^natural selection, but perhaps in jiart to mere habit. 
For with those animals which were*' benefited bv living 
in close association, the individuals which, took the 
greatest pleasure in society would best escape various 
dangers ; whilst those that cared least for their com- 
rades and lived solitary would perish in greater numbers. 
With respect ‘to the origin of the pai’ental and filial 
affections, which apparently lie at the basis of the 
social affections, it is hopeless to speculate ; but we 
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may infer that they have been to a large extent gained 
through ^atul’al selection. it has almost certainly 
been with the unusual and opposite feeling of hatred 
between the nearest relations, as with the worker-bees 
which kill their brother-drones, and with the queen-bees 
which kill their daughter-queens ; the desire to destroy, 
instead of loving, their nearest relations having been 
here of service to the community. 

The all-important emotion oi sympathy is distinct 
from that of love. A mother may passionately love her 
sleeping and passive infant, but she can tlien hardly be 
said to feel sympathy for it. The love of a man for 
his dog is distinct from sympathy, and so is that of a 
dog for his master, ^dam Smith formerly argued, as 
lias jMr. Bain recently, that the basis of sympathy lies 
in our strong retentiveness of former states^of pain or 
pleasure. Hence, ‘‘ the sight of another person enduring 
hunger, cold, fatigue, revives in us some recollection 
“ of these states, whh^h are painful even in idea.’’ We 
are thus impelled to relieve the suilerings of another, 
in order that our own painful feelings may be at the 
same time relieved. In like manner we are led to 
participate in the pleasures of others.'” But T cannot 
see how this view explains the fact that sympathy 
is excited in an immeasurably stronger degree by a 
beloved than by an indiflerent person. The mere 


Sec the and striking chapter in Adam Smitli’s ‘ Theory of ' 
Moral Sentiments.’ Also Mr. Bain’s ‘ Mental and Moral Science,’ 
18G8, p. 244, and 27o-282. Mr. Bain htates, that ayiupathy i.s, 

“ indirectly, a source of pleasure to the sympathiser and ho accounts 
for this thiough reciprocity. He remarks that “the person benefited, 

“ or others in his stead, may make up, hv sympathy and good offices 
“ returue;!, for all the sacrifice.” But if, ns appear^ to be tho^cabc, 
sympathy is strictly an instinct, its cxcrcibc would give direct pleasure, 
in the same manner as the exeicise, as before leinarkcd, of almost every 
other instinct. 

VOL. I. 
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"sight of suffering, independently of love, would suffice 
to caU up in us vivid^ recollections anTl associations. 
Sympathy may at first have originated in the manner 
above sugge^sted ; but it seems now to have become 
an instinct, which is especially directed towards be- 
loved objects, in the same manner as fear with ani- 
mals is especially directed against certain enemies. As 
sympathy is thus directed, the mutual love of the 
members of the same community will extend its limits. 
No doubt a tiger or lion feels sympathy for the suffer- 
ings of its own young, but not for any other animal. 
With strictly social animals the feeling nill be more 
or less extended to all the associated members, as we 
know to be the case. With mankind selfishness, expe- 
rience, aiifl imitation probably add, as Mr. Bain has 
shewn, to the power of sympathy ; for we are led 
by the hope of receiving good in return to perform 
acts of sympathetic kindness to others ; and there can 
be no doubt that the feeling of sympathy is much 
strengthened by habit. In Iiowevcr comjdex a manner 
this feeling may have originated, as it is one of higli 
importance to all those animals which aid and defend 
each other, it will have been increased, through natural 
selection; for those communities, which included the 
greates!. number of the most sympathetic members, 
would flourish best and rear the greatest number of 
offspring. 

In many cases it is impossible to decide whether 
certain social instincts have been acquired through 
natural selection, or are the indirect result of other 
instincts and faculties, such as sympathy, reason, expe- 
rience, and a tendency to imitation ; or again, whether 
they are simply the result of long-continued habit. 
So remarkable an instinct as the placing sentinels to 
warn the community of danger, can hardly have been 
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the indirect^result of any other faculty ; it must there- 
fore ha'^ been directly acquired. On the oth(fr hand, 
the habit followed by the males of some social animals, 
of defending the community and of afttacking their 
enemies or their prey in concert, may perhaps have 
originated from mutual sympathy; but courage, and 
in most cases strength, must have been previously 
acquired, probably through natural selection. 

Of the various instincts and* habits, some are much 
stronger than others, that is, some either give more 
pleasure in their performance and more distress in their 
prevention than others ; or, which is probably quite as 
important, they are more persistently followed tlirough 
inheritance without exciting any special feeling of plea- 
sure or pain. Wq are ourselves conscious that some 
habits are much more difficult to cure or change than 
others. Hence a struggle may often be observed in 
animals between different instincts, or between an 
instinct and some habitual disposition ; as when a dog 
rushes after a hare, is rebuked, pauses, liesitates, pursues 
again or returns ashamed to his master ; or as between 
the love of a female dog for her young puppies and for 
her master, for she may be seen to slink aw^ay to them, 
as if half ashamed of not accompanying her master. 
But the most curious instance known to nfb of one 
instinct conquering another, is the migratory instiijjct 
conquering the maternal instinct. The former is won- 
derfully strong; a confined bird will at the proper* 
season beat her breast against the wires of her cage, until 
it is bare and bloody. It causes young salmon to leap 
out of the frest water, where they could still continue to 
live, and thus unintentionally to commit suicide. Every 
one knows how strong the maternal instinct is, leading 
even timid birds to face great danger, though with 
liesitation and in opposition to the instinct of self- 

G 2 
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preservation. Nevertheless the migratory instinct is so 
powerful that late in the autumn swallows and house- 
martins frequently desert their tender young, leaving^ 
them to perish’miserably in their nests.^** 

We can }3erceive that an instinctive impulse, if it be in 
any way more beneficial to a species than some other or 
opposed instinct, would be rendered tlie more potent of 
the two through natural selection ; for the individuals 
wliich had it most strongly developed would survive in 
larger numbers. Whether this is the case with the 
migratory in comparison with the maternal instinct^ 
may well be doubted. The great persistence or steady 
action of the former at certain seasons of the year 
during the whole day, may give., it for a time para- 
mount force. 

Man a social animal , — IMost persons admit that man 
is a social being. We see this in his dislike of solitude, 
and in his wish for society beyond that of his own 
family. Solitary confinement is one of the severest 
punishments uhich can be inflicted. Some authors suj)- 
pose that man primevally lived in single families ; but 
at the present day, though single families, or only two 
or three together, roam the solitudes of some savage 
lands, they are always, as far as I can discover, friendly 
Avith othek- families inhabiting the same district. , Such 
families occasionally meet in council, and they unite 


** This fact, the Ecv. L. Jeii>iis statis (sen his edition of ‘ Whitens 
Nat. Hist, of Selborne,’ 1803, p. 204) was first lecorded by the illus- 
trious Jenner, in ‘ Phil. Trari.saet." 1824, and has biiicc hten eonfiiioLd 
by several obseiTcrs, especially by Mr Bluckwall. jriii.s latter care! iil 
observ'er examined, late in the autumn, during t>\o }ears, tliii*ty-six 
nests; he found that twelve contained young dead birdb, live contained’ 
eggs on file point being hatched, and three eggs not nearly hutched. 
Many birds not yet old enough for a prolonged flight are likcwisi- 
deserted and left behind. See Blackwall, ^llesearches m Zoology,’ 
1834, pp. 108, 118. For some uddittional evidence, although this is not 
wanted, see Leroy, * Lettres Phil.* 1802, p. 217. 
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for their common defence. It is no argument againk 
savage naanlbeing a social animal, that the tribes in- 
habiting adjacent districts are almost always at war 
with each other ; for the social instincts* never extend 
to all the individuals of the same species. Judging 
from the analogy of the greater number of the Quad- 
rumana, it is probable that the early apc-like pro- 
genitors of man were likewise social ; but this is not of 
mucli importance for us. Althougli man, as he now 
exists, has few special instincts, having lost any whicli 
his early progenitors may have possessed, this is no 
reason why be should not have retained from an ex- 
tremely remote period some degree of instinctive love 
and sympathy for hiig fellows. We are indeed all con- 
scious that we do possess such sympathetic feelings ; 
but our consciousness does not tell us whetlier they are 
instinctive, having originated long ago in the same 
manner as with the lower animals, or whether they have 
been acquired by each of us during our early years. 
As man is a social animal, it is also probable that he 
would inherit a tendency to be faithful to his comrades, 
for this quality is common to most social animals. He 
would in like manner possess some capacity for self- 
command, and perhaps of obedience to the leader of 
fhe community. He would from an inherited tendency 
still be willing to defend, in concert with others, his* 
fellow-men, and would be ready to aid them in any 
way which did not Iboo greatly interfere with his owi^ 
welfare or his own strong desires. 

The social animals which stand at the bottom of the 

• __ . ___ 

Hume rcinaiks (* An Enquiiy Conceming the Principles of Morals, 
edit, of 1751, p. 132), “ there seems a necessity for confessing tliat the 
happiness and misery of others aro not spectacles altogether in- 
dilterent to us, but that the view of the former . . . communicates a 
seciet joy; the appearance of the latter . . . throws a melancholy 
damp over the imagination.” ^ 
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scale are guided almost exclusively, and those which 
stand higher in the scale are largely guided, in the aid 
which they give to the racinbors of the same community, 
by special instincts ; but they are likewise in part im- 
pelled by mutual love and sympathy, assisted appa- 
rently by some amoxint of reason. Although man, as just 
remarked, has no special instincts to tell him how to aid 
his fellow-men, lie still has the impulse, and with his 
improved intellectual faculties would naturally be much 
guided in this respect by reason and experience. In- 
stinctive sympathy would, also, cause him to value highly 
the approbation of his fellou-men; for, as Mr. Bain has 
clearly shewn,^ the love of praise and the strong feeling 
of glory, and the still stronger horror of scorn and in- 
famy, are due to the workings of sympathy.^’ Conse- 
quently mail would be greatly influenced by the wishes, 
approbation, and blame of his fellow-men, as expressed 
by their gestures and language. Thus the social in- 
stincts, nhich must have been acquired by man in a 
very rude state, and probably even by his early ape-like 
progenitors, still give the impulse to many of his best 
actions ; but his actions ar^ largely determined by the 
expressed wishes and judgment of his fellow-men, and 
unfortunately still oftener by his own strong, selfish 
desires. -^-But as the feelings of love and sympathy and 
the power of self-command become strengthened by 
habit, and as the power of reasoning becomes clearer so 
Jhat man can appreciate the justice*^ of the judgments of 
his fellow-men, he will feel himself impelled, independ- 
ently of any pleasure or pain felt at the moment, to 
certain lines of conduct. He may then*^ say, I am the 
supreme judge of my own conduct, and in the words of 
Kant, I will not in my own person violate the dignity 
of humanity* 

« 

‘ Mental and Moral Science,’ 1868, p. 254. 
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The more enduring Social Instincts conqv£r the le$s 
Persistent Inttincts , — We liave^ however, not as ygt con- 
sidered the main point, on which the whole question of 
the moral sense hinges. Why should a jnan feel that 
he ought to obey one instinctive desire rather than 
another? Why does he bitterly regret if he has yielded 
to the strong sense of self-preservation, and has not 
risked his life to save that of a fellow-creature ; or why 
does he regret having stolen food from severe hunger? 

It is evident in the first place, that with mankind the 
instinctive impulses have different degrees of strength ; 
a young and timid mother urged by the maternal in- 
stinct will, without a moment’s hesitation, run the 
greatest danger for her infant, but not for a mere fel- 
low-creature. Many a man, or even boy, who never 
before risked his life for another, but in wliom courage 
and sympathy were well developed, has, disregarding the 
instinct of self-preservation, instantaneously plunged 
into a torrent to save a drowning fellow-creature. In 
this case man is impelled by the same instinctive mo- 
tive, which caused the heroic little American monkey, 
formerly described, to attack the great and dreaded 
baboon, to save his keeper. ' Such actions as the abov6 
appear to be the simple result of the greater strength of 
the social or maternal instincts than of any othgr instinct 
or motive ; for they are performed too instantaneously 
for reflection, or for the sensation of pleasure or pahi ; 
though if prevented*distress would be caused. 

I am aware that some persons maintain that actions 
performed impulsively, as in the above cases, do not 
come under the dominion of the moral sense, and 
cannot be called moral. They confine this term to 
actions done deliberately, after a victory over opposing 
desires, or to actions prompted by some lofty motive. 
But it appears scarcely possible to draw any clear line 
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cff distinction of this kind ; though the distinction may 
be reaj. As far as exalted motives are concerned, many 
instances have been recorded of barbarians, destitute of 
any i'eeling general benevolence towards mankind, 
and not guided by any religious motive, who have deli- 
berately as prisoners sacriiiced their lives,^^ rather than 
betray their comrades ; and surely their conduct ought 
to be considered as moral. As far as deliberation and 
the victory over opposing motives are concerned, ani- 
mals may be seen doubting between opposed instincts, 
as in rescuing their oftspring or comrades from dan- 
ger ; yet their actions, though done for the good of 
others, are not called moral, iloreover, an action 
repeatedly performed by us, will at last be done with- 
out deliberation or hesitation, and can then hardly be 
distinguishetl from an instinct ; yet surely no one will 
pretend that an action thus done ceases to be moral. 
On the contrary, we all feel that an act cannot be 
considered as perfect, or as performed in the most 
noble manner, unless it be done impulsively, without 
deliberation or effort, in the same manner as by a man 
in whom the requisite qualities are innate. He 
who is forced to overcome his fear or want of sym- 
pathy before he acts, deserves, however, in one way 
higher c];edit than the man whose innate disposition 
leads him to a good act without effort. As Ave cannot 
dis'tinguish between motives, we rank all actions of a 
certain class as moral, Avhen thej are performed by 
a moral being. A moral being is one who is capable of 
comparing his past and future actions or motives, and 
of approving or disapproving of them. ‘AVe have no 
reason to suppose that any of the lower animals have 

e 

** I have given one such case, namely of thi*eo Patagoninn Indians 
who preferred being sliot, one after the other, to betraying the plans of 
their companions in war (* Jouinal of lltsearohcH,* 1845, p. 103). 
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this capacity; therefore when a monkey faces danger 
to rescue its comrade, or takes charge of an orphan- 
monkey, we do not call its conduct moral. But in the 
case of man, who alone can with certainty be ranked as 
a moral being, actions of a certain class are called moral, 
i^vhether performed deliberately alter a struggle with 
opposing motives, or from the effects of slowly-gained 
habit, or impulsively through instinct. 

But to return to our more •immediate subject; al- 
though some instincts are more powerful than others, 
thus leading to corresponding actions, yet it cannot 
be maintained that the social instincts are ordinarily 
stronger in man, or have become stronger through 
long-continued habit, than the instincts, for instance, 
of self-preservation, hunger, lust, vengeance, &c. Why 
then does man regret, even though ho ma^ endeavour 
to banish any such regret, that he has followed the 
one natural impulse, rather than the other; and why 
does he further feel that he ought to regret his conduct ? 
Man in this respect differs profoundly from the lower 
animals. Nevertheless we can, I think, see with some 
degree of clearness the reasop of this difference. 

Man, from the activity of his mental faculties, cannot 
avoid reflection: past impressions and images are in- 
cessantly passing through his mind with distinctness. 
Now' with those animals which live permanently in a* 
body, the social instincts are ever present and per- 
-sistent. Such animals are always ready to utter tlnj 
danger-signal, to defend the community, and to give 
aid to their fellows in accordance with their habits; 
they feel at all times, without the stimulus of any 
special passion or desire, some degree of love and 
sympathy for them ; they are unhappy if Ibng separated 
from them, and always happy to be in their company. 
So it is with ourselves. A man who possessed no trace 
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of such feelings would be an unnatural monste]’. On 
the other hand, the desire to satisfy hunger, or any 
passion, such as vengeance, is in its nature temporary,^ 
and can for a- time be fully satisfied. Nor is it easy, 
perhaps hardly possible, to call up with complete vivid- 
ness the feeling, for instance, of hunger ; nor indeed, as 
has often been remarked, of any suffering. The in- 
stinct of S(df-preservation is not felt except in the pre- 
sence of danger ; and many a coward has thought him- 
self brave until he has met his enemy face to face. 
The wish for another man’s property is j^ei’liaps as 
persistent a desire as any that can be named ; but even 
in this case the satisfaction of actual possession is gene- 
rally a weaker feeling than the desire : many a thief, if 
not an habitual one, after success has wondered why he 
stole some ^'ticle. 

Tims, as man cannot prevent old impressions con- 
tinually ropassing through his mind, he ^^ill bo com- 
pelled to compare the weaker impressions of, for in- 
stance, past hunger, or of vengeance satisfied or danger 
avoided at the cost of other men, with the instinct of 
sympathy and good-will to his fellows, which is still pre- 
sent and ever in some degree active in his mind. Hcj 
will then feel in his imagination that a stronger instinct 
has yielded to one which now seems comparatively 
Veak; and then that sense of dissatisfaction will in- 
evitably be felt with which man is endowed, like every 
other animal, in order that his instfhets may be obeyed. 
ihe case before given, of the swallow, affords an illus- 
tration, though of a reverscid nature, of a temporary 
though for the time strongly persistenf instinct con- 
quering another instinct which is usually dominant over 
all others. At the proper season these birds seem all 
day long to be impressed with the desire to migrate ; 
their habits change; they •become restless, are noisy. 
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and congregate in flocks. Whilst the mother-bird is 
feeding or brooding over her* nestlings, the maternal 
instinct is probably stronger than the migratory ; but 
the instinct which is more persistent gains the victory, 
and at last, at a moment when her young ones are not 
in sight, she takes flight .and deserts them. When 
arrived at the end of her long journey, and the migra- 
tory instinct ceases to act, what an agony of remorse 
each bird would feel, if, from being endowed with great 
mental activity, she could not prevent the image con- 
tinually passing before her mind of her young ones 
perishing in the bleak north from cold and hunger. 

At the moment of action, man will no doubt be apt 
to follow the stronger impulse; and though this may 
occasionally prompt him to the noblest deeds, it will 
far more commonly lead him to gratify his '"own desires 
at tlie expense of other men. But after their grati- 
tication, when past and weaker impressions are con- 
trasted with the ever-renduring social instincts, retri- 
bution will surely com^ Man will then feel dissatis- 
fied with himself, and wfll resolve with more or less 
force to act difierently for the future. This is con- 
science ; for conscience looks backwards and judges past 
actions, inducing that kind of dissatisfaction, w^hich if 
w eak we call regret, and if severe remorse. « 

These sensations are, no doubt, different from those'' 
experienced when other instincts or desires are Kift 
unsatisfied; but e\evy unsatisfied instinct has its own 
proper prompting sensation, as we recognise with hunger,, 
thirst, &c. Man thus prompted, Avill through long 
habit acquire such perfect self-command, that his desires 
and passions will at last instantly yield to his social 
sympathies, and there will no longer Hbe a struggle 
between them. The still hungry, or the still revengeful 
man will not think of steaKng food, or of wreaking his 
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vengefince. It is possible, or, as wo shall hereafter 
see, even probable, that the liabit of self-command 
jnay,^Jike other liabits, bo inherited. Thus at last 
man comes to feel, tlirough aciqiiired and perhaps in- 
Jierited habit, that it is best for him to obey his more 
^persistent instincts. The imperious word ought seems 
merely to imply the consciousness of tlie existence of a 
persistent instinct, either innate or partly acquired, 
serving him as a guide, though liable to bo disobeyed. 
We hardly use the word ought in a metaphorical sense, 
xvhen we say hounds ought to hunt, pointers to point, 
and retrievers to retrieve tlieir game. If they fail thus 
to act, they fail in their duty and act wrongly. 

If any desire or instinct, leading to an action opposed 
lo the good of others, still appears to a man, when re- 
called to mfnd, as strong as, or stronger than, his social 
instinct, he will feel no keen regret at having followed 
it ; but he will be conscious that if his conduct were 
known to his fellows, it would meet with their disap- 
probation ; and few are so destitute of sympathy as not 
to feel discomfort when this is realised. If he has no 
such sympathy, and if his desires leading to bad actions 
arc at the time strong, and when recalled are not over- 
mastered by the persistent social instincts, then he is 
essentially a bad man ; and the sole restraining motive 
•left is the fear of punishment, and the conviction that 
in** the long run it would be best for his own selfish 
interests to regard the good of ofhers rather than his 
own. 

It is obvious that every one may with an easy con- 
science gratify his own desires, if they do not interfere 


Dr. Prosper Des-pino, in bis * Psychologic Naturelle/ 3868 (tom. 
i. f). 243 ; tom, ii, p. 109) gives many carious oases of the worst eriminnls, 
•^s ho apparently have been entirely destitute of conscience. 
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Mi til liis social instincts, that is with tlie good of others * 
but in order ?o be quite free from self-reproach, , or at 
least of anxiety, it is almost necessary for him to avoid 
the disapprobation, wlietlier reasonable or not, of his 
fellow men. Nor must he break through the fixed liabits- 
of his life, especially if these are supported by reason ; 
for if he does, he will assuredly feel dissatisfaction.. 
He must likewise avoid the reprobation of the one 
God or gods, in whom according to his knowledge or 
superstition he may belicA^c ; but in this case the addi- 
tional fear of divine punishment often supervenes. 

The strictly Social Virtues at first alone regarded , — 
The above view of the first origin and nature of the moral 
sense, which tells us what we ought to do, and of 
the conscience which reproves us if we disobey it, 
accords well Mutli what we see of the early and un- 
developed condition of this faculty in mankind. Tlie 
virtues M'hicli must be practised, at least generally, by 
rude men, so that they may associate in a body, are 
those which are still recognised as the most important. 
Hut they are practised almost exclusively in relation to 
the men of the same tribe ; and their opposites are not 
regarded as crimes in relation to the men of other tribes. 
No tribe could hold together if murder, robbe^'y, trea- 
chery, &c., were common ; consequently such crimes * 
within the limits of the same tribe “are branded 
“with everlasting infamy but excite no such senti- 
ment beyond these limits. A North-American Indian 
is well pleased with himself, and is honoured by others, 
when he scalps a man of another tribe ; and a Dyak 


See an able article in tlie ‘North British Re'vieM,* 1807, p. oDo. 
See also Mr. W. BagehoCs articles on the Imiiortnncc of Obedience 
and Coherence to Primitive Man, in tlie ‘Fortnightly Review,* 1807. 
p. 529, and 1868, p. 457, &c. • 
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cuts ofi* the head of an iinoftending person and dries it 
as a t?-ophy. The murder of infants ha? prevailed on 
the largest scale throughout the world, and has met 
with no reproach ; but infanticide, especially of females, 
has been thought to be good for the tribe, or at least 
not injurious. SiUQicTe during former times was not 
generally considered as a crime,^^ but rather from the 
courage displayed as an honourable act ; and it is still 
largely jn-actised by scpno stmii-civilised nations without 
reproach, for the loss to a nation of a single individual 
is not felt : whatever the explanation may be, suicide 
is rare amongst barbarians ; the negroes on the west 
coast of Africa offering, however, as I hear from Mr. 
AV. Keade, in this respect an exception. It has been 
recorded that an Indian Thug conscientiously regretted 
that he hactnot strangled and robbed as many travellers 
as did his father before him. In a rude state of civilisa- 
tion the robbery of strangers is, indeed, generally con- 
sidered as honourable. 

The great sin of Slavery has been almost universal, and 
slaves have often been treated in an infamous manner. 
As barbarians do not regard the opinion of their women, 
wives are commonly treated like slaves. Most savages 
are utterly indifterent to the sufferings of strangers, or 
even dejight in witnessing them. It is well known that 
• the women and children of tlie North- American Indians 
afded in toituring their enemies. Some savages take a 
horrid pleasure in cruelty to anitnals,^ and humanity 
*witli them is an unknown virtue. Nevertheless, feelings 
of sympathy and kindness are common, especially 


** Tho fullcfet aoooiiut whidi I liav<* met with is hy Dr. tilerland, in 
Ills ‘ Uolxjr das Aussterben dci Xaturvolkcir/ 18G8 ; but I shall huvo to 
recur to the subject of infanticide in a future chapter. 

* ’ See the very interesting discussion on Suicide in Ijccky’s ‘ History 
of European Morals,’ vol, i. 18G0, 223. 

See, for instance, Mr. Hauiilton’s account of the Kaffirs, ‘ Anthro- 
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during sickness, between the members of the same tribfe, 
and are •sonfbtimes extended* beyond the limits, of the 
tribe. Mungo Park’s touching account of the kindness 
of the negro women of the interior to hinvs well known. 
Many instances could be given of the noble fidelity of 
savages towards each other, but not to strangers; 
common experience justifies tlie maxim of the Spaniard, 

Never, never trust an Indian.” There cannot be 
fidelity without truth ; and this fundamental virtue is 
not rare between the members of the same tribe : thus 
Mungo Park heard the negro Avomen teaching their 
young children to love the truth. This, again, is one of 
the virtues AAhich becomes so deeply rooted in the mind 
that it is sometimes practised by savages even at a high 
cost, towards strangers ; but to lie to your enemy has . 
rarely been tliought a sin, as the history of modern 
diplomacy too plainly shews. As soon as a tribe has 
a recognised leader, disobedience becomes a crime, and 
oven abject submission is looked at as a sacred virtue. 

As during rude times no man can be useful or faithful 
to his tribe without courage, this quality has universally 
been placed in the highest rank; and although, in 
civilised countries, a good, yet timid, man may be far 
more useful to the community than a brave one, we 
cannot help instinctively honouring the latter above 
a coward, however benevolent. Prudence, on the other 
hand, which does not concern the welfare of oth^irs, 
though a very useful virtue, has never been highly 
esteemed. As no man can practise the virtues necessary 
for the Avelfare of his tribe without self-sacrifice, self- 
command, and the power of endurance, these qualities 
have been at all times highly and most justly valued. 
The American savage voluntarily submits without 
a groan to the most horrid tortures to prove and 
strengthen his fortitude and courage ; and we cannot 
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help admiring him, or even an Indian Fakir, ^vho, from 
a foolii^h religious motive, swings suspended a hook 
buried in his flesh. 

The other ^self-regarding virtues, ^vhicll do not ob- 
viously, though they may really, affect the welfare of 
the tribe, have never l^en esteemed by savages, though 
now highly appreciated by civilised nations. Tlio 
greatest intemperance with savages is no reproach. 
Their utter licentious4ess, not to mention unnatural 
crimes, is something astounding.*-'^ As soon, however, as 
marriage, whether polygamous or monogamous, becotnes 
common, jealousy will lead to tlie inculcation of female 
virtue ; and this being honoured will tend to spread to the 
unmarried females. How slowdy it spreads to the male 
sex we see at the present day. ' Chastity eminently 
requires seK-command ; tlierefore it has been honoured 
from a very early period in the moral history of civilised 
man. As a consequence of this, the senseless practice 
of celibacy has been ranked /rom a remote period as 
a virtue.^ The hatred of indecency, which appears to 
us so natural as to bo tliought innate, and wliieh is so 
valuable an aid to chastity, is a modern virtue, a'pper- 
taining exclusively, as Sir G. Staunton remarks,***^ to 
civilised life. This is shewn by the ancient religious 
rites of various nations, by the drawings on the walls of 
Pompeii, and by the practices of many savages. 

We have now^ seen that actions are regarded by 
savages, and w^ere probably so regarded by primeval 
riian, as good or bad, solely as they affect in an obvious 
manner the welfare of the tribe, — not that of the 
species, nor that of man as an individual member of the 


Mr. 3I*I^iinair Las given (‘Primitive Marriage/ ISC."), p. 170) ar 
good collection of facts on this head. 

Lecky, ‘History of European Morals/ \ol. i. 1869, ]>. 109. 

*• •Embassy to China/ vol. ii. p. ‘348. 
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tribe. This conclusion agrees well with the belief thaf 
the so-caUed taoral sense is aboriginally derived, from 
the social instincts, for both relate at first exclusively to 
the community. The chief causes of the Jow morality 
of savages, as judged by our standard, are, firstly, the 
confinement of sympathy to the Sf^me tribe. Secondly, 
insufficient powers of reasoning, sa that the bearing of 
many virtues, especially of the self-regarding virtues, on 
the general welfare of the trjjbe is not recognised. 
Savages, for instance, fail to trace the multiplied evils 
consequent on a want of temperance, chastity, &c. 
And, thirdly, weak power of self-command; for this 
power has not been strengthened through long-con- 
tinued, perhaps inherited, habit, instruction and religion. 

I have entered into the above details on the immor- 
ality of savages,^ because some authors ha¥e recently 
taken a high view of their moral nature, or have attri- 
buted most of their crimes to mistaken benevolence.®^ 
These authors appear to rest their conclusion on savages 
possessing, as they undoubtedly do possess, and often 
in a high degree, those virtues which are serviceable, 
or even necessary, for the existence of a tribal com- 
munity. 

Concluding Bemarhs , — Philosophers of the der^ative®^ 
school of morals formerly assumed that the foundation 
of morality lay in a form of Selfishness; but mot^ 
recently in the “Greatest Happiness principle.” Ac- 
cording to the view given above, the moral sense is 

See on this subject copious evidence in Chap. vii. of Sir J. 
Lubbock, * Origin of Civilisation,’ 1870. 

For instance Lccky, ‘ Hist. European Morals,* vqj. i. p. 124. 

** This term is used in nn able article in the * Westminister Review,’ 
Oct 1869, p, 498. For the Greatest Happiness principle, see J. S. 
Mill* ‘-Utilitarianism,* p. 17. » 

VOL. I. H 
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‘ftindamentally identical with the social instincts; and 
in tho case of the lower animals it woulfi be, absurd to 
speak of these instincts as having been developed from 
selfishness, or for the happiness of the community, 
lliey have, however, certainly been developed for the 
general good of the community. The term, general 
good, may be defined as the means by which the great- 
est possible number of individuals can be reared in 
full vigour and liealth, witli all their faculties perfect, 
under the conditions to which they are exposed. As 
the social instincts both of man and the lower animals 
have no doubt been developed by the same steps, it 
would be advisable, if found practicable, to use the 
same definition in both cases, and to take as the test 
of morality, the general good or welfare of the com- 
munity, rather than the general happiness ; but this 
definition would perhaps require some limitation on 
account of political ethics. 

When a man risks his life to save that of a fellow- 
creature, it seems more appropriate to say that he acts 
for the general good or welfare, rather than for the 
general happiness of mankind. No doubt the welfare 
and the happiness of the individual usually coincide 
and a contented, happy tribe will flourish better than 
one that is discontented and unhappy. AVe have seen 
that at an early period in tlie history of man, the ex- 
|)re8sed wishes of the community will have naturally 
influenced to a large extent ther‘ <5Dnduct of each mem- 
ber ; and as all wish for happiness, the greatest happi- 
ness principle” will have become a most important 
secondary guide and object ; the social ‘instincts, includ- 
ing sympathy, always serving as the primaty impulse 
and guide. 4?hu8 the reproach of laying the foundation 
of the most noble paii of our nature in the base prin- 
ciple of selfishness is removed ; unless indeed the sati&- 
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faction which every animal feels when it follows itfe* 
proper instincts, and the dissatisfaction felt when pre- 
vented, be called selfish. 

The expression of, the wishes and jnd^ent of the 
members of the same community, at first by oral and 
afterwards by written language, serves, as just re- 
marked, as a most important secondary guide of 
conduct, in aid of the social instincts, but sometimes 
in opposition to them. This latter fact is well exem- 
plified by the Law of Honour , that is the law of the 
opinion of our equals, and not of all our country- 
men. The breach of this law, even when the breach 
is known to be strictly accordant with true mo- 
rality, has caused many a man more agony than a real 
crime. We recognise the same influence in the burn- 
ing sense of shame which most of us hav# felt even 
after the interval of years, when calling to mind some 
accidental breach of a trifling thougli fixed rule of eti- 
quette. The judgment of the community will generally 
be guided by some rude experience of what is best in 
the long run for all the members ; but this judgment 
will not rarely err from ignorance and from weak powers 
*qf reasoning. Hence the strangest customs and super- 
^itions, in complete opposition to the true welfare and 
happiness of mankind, have become all-powerful Ijirough- 
out the world. We see this in the horror felt by a 
Hindoo who breaks his caste, in the shame of a Maho- 
metan woman who exposes her face, and in innumerable 
other instances. It would be difficult to distinguish 
between the remorse felt by a Hindoo who has eaten 
unclean food, from that felt after committing a theft; 
but the former would probably bo the more severe. 

How so many absurd rules of conduct, 
many absurd religious beliefs, haTO^|p^^^^ we do 
not know ; nor how it is that* 
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(fuarters of the world, so deeply impressed on the mind 
of men ; but it is worthy of remark that a belief con- 
stantly inculcated during the early years of life, whilst 
the brain is impressible, appears to acquire almost the 
nature of an instinct ; and the very essence of an in- 
stinct is that it is followed independently of reason. 
Neither can we say why certain admirable virtues, such 
as the love of truth, are much more highly appre- 
ciated by some savage tribes than by others;^ nor, 
again, why similar differences prevail even amongst 
civilised nations. Knowing how firmly fixed many 
strange customs and suj?erstition8 have become, we 
need feel no surprise that the self-regarding virtues 
should now appear to us so natural, supported as they 
are by reason, as to be tliought innate, although they 
were not valued by man in his early condition. 

Notwithstanding n^any sources of doubt, man can 
generally and readily distinguish between the higher 
and lower moral rules. The higher are founded on the 
social instincts, and relate to the welfare of others. 
They are supported by the approbation of our fellow- 
men and by reason. The lower rules, though some of 
them when implying self-sacrifice hardly deserve to b^» 
called lower, relate chiefly to self, and’ owe their origin 
to pubJLic opinion, when matured by experience and 
cultivated ; for they are not practised by rude tribes. 

* As man advances in civilisation, and small tribes 
are united into larger communiti^, the simplest reason 
would tell each individual that he ought to extend his 
social instincts and sympathies to all the members of 
the same nation, though personally unknown to him. 
This point being once reached, there is only an arti- 
« — 

»» Good instances are given by Mr. Wallace in ‘ Scientific Opinion,' 
Sept. 15, 1869; and more fully in hia ‘Contributions to the Theory of 
Natural Selection,’ 1870, p. 353. * 
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fioial barrier to prevent his sympathies extending to the 
men of ail nations and races. *If, indeed, such men are 
separated from him by great differences in appearance 
or habits, experience unfortunately shews*u8 how Jong 
it is before we look at them as our fellow-creatures. 
Sympathy beyond the confines of man, that is humanity 
to the lower animals, seems to be one of the latest 
moral acquisitions. It is apparently unfelt by savages, 
except towards their pets. IIow little the old Romans 
knew of it is shewn by their abhorrent gladiatorial 
exliibitipns. The very idea of humanity, as far as I 
could observe, was new to most of the Gauchos of the 
Pampas. This virtue, one of the noblest with which 
man is endowed, seems to arise incidentally from our 
sympathies becoming more tender and more widely dif- 
fused, until they are extended to all sentTent beings. 
As soon as this virtue is honoured and practised by some 
few men, it spreads through instruction and example to 
the young, and eventually through public opinion. 

The highest stage in moral culture at which we can 
arrive, is when we recognise that we ought to control 
our thoughts, and not even in inmost thought to think 
again the sins that made the past so pleasant to us.”^ 
Whatever makes any bad action familiar to the mind, 
renders its performance by so much the eawer. As 
Marcus Aurelius long ago said, Such as are thy habi- 
“ tual thoughts, such also will be the character of tfiy 
mind; for the soul^is dyed by the thoughts.”^ 

Our great philosopher, Herbert Spencer, has recently 
explained his views on the moral sense. He says,^ “ I 


Tennyson, * Idylls of tlie King/ p. 244. 

35 *The Thoughts of the Emperor M. Aurelius* Antoninus/ Eng, 
translat., 2nd edit., 1869, p. 112. Marcus Aurelius was born a.d. 121, 
Letter to Mr. Mill in Bain’s / Mental and Moral Science/ 1868, 
p. 722. 
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believe that the experiences of utility ^organised and 
con^iolidated througli all past generations of the human 
“ race, have been producing corresponding modifications, 
which, by •continued transmission and accumulation, 

“ have become in us certain faculties of moral intuition — 

• 

"" certain emotions responding to right and wrong con- 
duct, which have no apparent basis in the individual 
‘‘ experiences of utility.” There is not the least inhe- 
rent improbability, as it seems to me, in virtuous ten- 
dencies being more or less strongly inherited ; for, not 
to mention the vaiious dispositions and habits trans- 
mitted by many of our domestic animals, I have heard 
of cases in which a desire to steal and a tendency to lie 
appeared to run in families of the upper ranks; and 
as stealing is so rare a crime in the wealthy classes, 
we can harclly account^by accidental coincidence for the 
tendency occurring in two or three members of the 
same family. If bad tendencies are transmitted, it is 
probable that good ones are likewise transmitted. Ex- 
cepting through the principle of the transmission of 
moral tendencies, we cannot understand the differences 
believed to exist in this rrespect between the various 
races of mankind. We have, however, as yet, hardly 
sufficient evidence on this head. 

Even^lhe partial transmission of virtuous tendencies 
would be an immense assistance to the primary impulse 
derived directly from the social instincts, and indirectly 
/rom the approbation of our fellow-men. Admitting 
for the moment that virtuous tendencies are inherited, 
it appears probable, at least in such ca^es as chastity, 
temperance, humanity to animals, &c., that they become 
first impressed on the mental organisation through 
habit, instruction, and example, continued during several 
generations in the same family, and in a quite subor- 
dinate degree, or not at all, by the individuals pos- 
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sessing such virtues, having succeeded best in the 
struggle ^pr life. My chief sotyrce of doubt with respect 
to any such inheritance, is that senseless customs, super- 
stitions, and tastes, such as the horror of ^ Hindoo for 
unclean food, ought on the same principle to be trans- 
mitted. Although this in itself is perhaps not less pro- 
bable than that animals should acquire inherited tastes 
for certain kinds of food or fear of certain foes, I have 
not met with any evidence in support of the trans- 
mission of superstitious customs or senseless habits. 

Finally, the social instincts which no doubt wero 
acquired by man, as by the lower animals, for the good 
of the community, will from the first have given to him 
some wish to aid his fellows, and some feeling of sym- 
pathy. Such impulses will have served him. at a very 
early period as a rude rule of right and wrong. But as 
man gradually advanced in intellectual power and was 
enabled to trace the more remote consequences of his 
actions; as he acquhod sufficient knowledge to reject 
baneful customs and superstitions ; as he regarded 
more and more not only the welfare but the happi- 
ness of his fellow-men ; as' from habit, following on 
beneficial experience, instruction, and example, his 
sympathies became more tender and widely diffused, 
so as to extend to the men of all races, to \he im- 
becile, the maimed, and other useless members #f 
society, and finally to the lower animals, — so would the 
standard of his morality rise higher and higher. And* 
it is admitted by moralists of the derivative school and 
by some intuitionists, that the standard of morality has 
risen since aji early period in the history of man.®’ 

As a struggle may sometimes be s^en going on 

A writer in the ‘ North British Review* (July, 18C9, p. 531), well 
capable ot* forming a sound judgment, expresses himself strongly to this 
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^between the various instincts of the lower animals, it is 
not surprising that there should be a stfuggJe in man 
between his social instincts, with their derived virtues, 
and his low^r, though at the moment, stronger impulses 
or desires. This, as Mr. Galton has remarked, is all 
the less surprising, as man has emerged from a state of 
barbarism witliin a comparatively recent period. After 
having yielded to some temptation we feel a sense of 
dissatisfaction, analogous to that felt from other un- 
satisfied instincts, called in this case conscience ; for we 
cannot prevent past images and impressions continually 
passing through our minds, and these in their weakened 
state we compare with the ever-present social instincts, 
or with habits gained in early youth and strengthened 
during our whole lives, perhaps inherited, so that they 
are at laat rendered almost as strong as instincts. 
Looking to future generations, there is no cause to fear 
that the social instincts will grow weaker, and we may 
exjiect that virtuous habits will grow stronger, becoming 
perhaps fixed by inheritance. In this case the struggle 
between our higher and lower impulses will be less 
severe, and virtue will be triumphant. 


Summary of the two last Chapters , — There can be no 
doubt that the difference between the mind of the lowest 
man an(l that of the highest animal is immense. An 
anthropomorphous ape, if he could take a dispassionate 
view of his own case, would admit ‘that though he could 
•form an artful plan to plunder a garden — though he 
could use stones for fighting or for breaking open nuts, 


eifect. Mr. Hist, of Morals/ vol. i. p. 143) seems to a certain 

extent to coincide 

** See his remarkable work on ‘ Hereditary Genius,* 18G9, p. 349. 
The Duke of Argyll (‘ Primeval Man,* 1869, p. 188) has some good 
remarks on the contest in man’s nature between right and wrong. 
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yet that the thought of fashioning a stone into a tool 
was quite bej^ond his scope. • Still less, as he jkvould 
admit, could he follow out a train of metaphysical 
reasoning, or solve a mathematical probl^, or reflect 
on God, or admire a grand natural scene. Some apes, 
however, would probably declare that they could and 
did admire the beauty of the coloured skin and fur of 
their partners in marriage. They would admit, that 
though they could make other apes understand by cries 
some of theii^ perceptions and simpler wants, the notion 
of expressing definite ideas by definite sounds had 
never crossed their minds. They might insist that they 
were ready to aid their fellow-apes of the same troop in 
many ways, to risk their lives for them, and to take 
charge of their orphans; but they would be forced to 
acknowledge that disinterested love for all iiving crea- 
tures, the most noble attribute of man, was quite be- 
yond their comprehension. 

Nevertheless the difference in mind between man 
and the higher animals, great as it is, is certainly one 
of degree and not of kind. We have seen that the 
senses and intuitions, the various emotions and faculties, 
such as love, memory, attention, curiosity, imitation, 
reason, &c., of which man boasts, may be found in an 
incipient, or even sometimes in a well-developed con- 
dition, in the lower animals. They are also capable of 
some inherited improvement, as we see in the domestic 
dog compared with the wolf or jackal. If it be main- 
tained that certain powers, such as self-consciousnesSj 
abstraction, &c., are peculiar to man, it may well be 
that these are^the incidental results of other highly- 
advanced intellectual faculties; and these again are 
mainly the result of the continued use of a highly 
developed language. At what age dpes the new-born 
infant possess the power of* abstraction, or become self- 
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conscious and reflect on its own existence ? ^A"e cannot 
answar; nor can we answer in regard to \\\e ascending 
organic scale. The half-art and half-instinct of lan- 
guage still bears the stamp of its gradual evolution. 
The ennobling belief in God is not universal with man ; 
and the belief in active spiritual agencies naturally fol- 
lows from his other mental powers. The moral sense 
perhaps afibrds the best and highest distinction betw^een 
man and the lower animals ; but 1 need not say any- 
thing on this head, as I have so lately endeavoured 
to shew that the social instincts, — the })riine principle 
of man’s moral constitution^® — with the aid of active 
intellectual powers and the effects of habit, naturally 
lead to the golden rule, “ As ye would that men should 
do to you, do ye to them likewise;” and this lies at 
the foundaliion of morality. 

In a future chapter I shall make some few remarks 
on the probable steps and means by which the several 
mental and moral faculties of man have been gradually 
evolved. That this at least is possible ought not 
to be denied, when we daily see their development in 
every infant; and when w^e may trace a perfect grada- 
tion from the mind of an utter idiot, lower than that of 
the lowest animal, to the mind of a Newton. 


‘ The Thoughts of Marcus Aurelius,’ &c., p. 139. 
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OHAPTEE IV. 

On the Manner of Development of Man from some 
LOWER Form. 

Variability of body and mind in man — Inheritance — Causes of 
variability — Laws of variation the same in man as in the lower 
animals — Direct action of the conditions of life — Effects of the 
increased use and disuse of parts — Arrested development — Re- 
version — Correlated variation — Rate of increase — Checks to 
increase — Natural selection — Man the most dominant animal 
in the world — Importance of his corporeal structure — The 
causes which have led tt^his bccomin<t erect — Consequent changes 
of structure — Decrease in size of the canine teeth — Increased 
size and altered shape of the skull — Nakeduess-<»- Absence of 
a tail — Defenceless condition of man. 

We have seen in the first chapter that the homological 
structure of man, his embryological development and 
tlie rudiments which he still retains, all declare in the 
plainest manner that he is descended from some lower 
form. The possession of exalted mental powers is no 
insuperable objection to this conclusion. In order that 
an ape-like creature should have been transformed into 
man, it is necessary that this early form, as #well as 
many successive links, should all have varied in mind 
and body. It is impossible to obtain direct evidence dh 
this head ; but if it can be shewn that man now varies 
— that his variations are induced by the same general 
causes, and obe^ the same general laws, as in the case 
of the lower animals — there can be little doubt that 
the preceding intermediate links varied in a like 
manner. The variations at each succeiifeive stage of 
descent must, also, have been in some manner accumu- 
lated and .fixed. 
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The facts and conclusions to be given in this chapter 
relate almost exclusively to the probifble •means by 
which the transformation of man has been effected, 
as far as his bodily structure is concerned. The fol- 
lowing chapter will be devoted to the development of 
his intellectual and moral faculties. But the present 
discussion likewise bears on the origin of the different 
races or species of mankind, whichever term may be 
preferred. 

It is manifest that man is now subject to much 
variability. No two individuals of the same race are 
quite alike. We may compare millions of faces, and 
each will be distinct. There is an equally great 
amount of diversity in the proportions and dimensions 
of the various parts of the body ; the length of the legs 
being one* of the most variable points.^ Although in 
some quarters of the world an elongated skull, and in 
other quarters a short skull prevails, yet there is great 
diversity of shape even within the limits of the same 
race, as with the aborigines of America and South 
Australia, — the latter a race “i^robably as pure and 
homogeneous in blood, j3ustom8, and language as any 
in existence ” — and even with the inhabitants of so 
confined an area as the Sandwich Islands.*^ An emi- 
nent dgntist assures me that there is nearly as much 
diversity in the teeth, as in the features. The chief 
Arteries so frequently run in abnormal courses, that it 
has been found useful for surgical purposes to calculate 


‘ ‘ Investigations in Military and Anthropolog. SHatistics of American 
Soldiers,' by 13. A. Gould, 1869, p. 256. 

\ With respect to the “ Cranial forms of the American a]x)rigines,” 
see Dr. Aitken •Meigs in ‘ Proc. Acad. Nat. Sci.* Philadelphia, May, 
1866. On the Australians, see Huxley, in LyelPs ‘ Antiquity of Man,’ 
1863, p. 87. On the Sandwich Islanders, Prof. J. Wyman, ‘ Observa- 
tions on Crania,’ Boston, 1868, p.*18. 
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from 12,000 corpses how often each course prevails.^ 
The musdes ire eminently variable : thus those (rf the 
foot were found by Prof. Turner^ not to be strictly 
alike in any two out of fifty bodies ; and dn some the 
deviations were considerable. Prof. Turner add® that 
the power of performing the appropriate movements 
must have been modified in accordance with the several 
deviations. Mr. J. Wood has recorded ^ the occurrence 
of 295 muscular variations in thirty-six subjects, tod in 
another set of the same number no less than 558 varia- 
tions, reckoning both sides of the body as one. In the 
last set, not one body out of the thirty-six was “found 

totally wanting in departures from the standard de- 
“ scriptions of the muscular system given in anatomical 
“ text-books.” A single body presented the extraordi- 
nary number of twenty-five distinct abnormalities. The 
same muscle sometimes varies in many ways : thus 
Prof. Macalister describes ® no less than twenty distinct 
variations in the palmaris ctceessorius. 

The famous old anatomist, Wolff, insists that the 
internal viscera are more variable than the external 
parts: Nulla partieula est quw non aliter et cditer in 
aliis 86 Jwheat hominibus. He tas even written a treatise 
on the choice of typical examples of the viscera for 
representation. A discussion on the beau-ide^l of the 
liver, lungs, kidneys, &c., as of the human face divine, 
sounds strange in our ears. 

The variability oi^ diversity of the mental faculties 
in men of the same race, not to mention the greater** 


* * Anatomy of the Arteries,’ by R. Quain. 

‘ ‘ Transact. Royal Soc.’ Edinburgh, voL xxiv. p. 175, 189. 

* ‘Proc. Royal Soc.’ 1867, p. 544; also 1868, p. 463, 524. There is 
a previous paper, 1866, p. 229. 

* * Proo. R. Irish Academy,’ vol. x. 1868, p. 141.* 

* ^ ‘ Act, Acad.,’ St. Petersburg, 1778, part ii. p. 217. 
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'differences between the men of distinct races, is so 
notoiioiis that not a wrd need here be said. So it 
is with the lower animals, as has been illustrated by 
a few exarajJ.es in the last chapter. All who have had 
chargp of menageries admit this fact, and we see it 
plainly in our dogs and other domestic animals. Brehm 
especially insists that each individual monkey of those 
which he kept under confinement in Africa had its own 
peculiar disposition and temper : he mentions one baboon 
remarkable for its high intelligence ; and the keepers 
in the Zoological Gardens pointed out to me a monkey, 
belonging to the New World division, equally remark- 
able for intelligence. Eengger, also, insists on the di- 
versity in the various mental characters of the monkeys 
of the same species which he kept in Paraguay; and 
this diversity, as he adds, is partly innate, and partly 
the result of the manner in which they have been 
treated or educated.® 

I have elsewhere^ so fully discussed the subject of 
Inheritance that I need hei'e add hardly anything. A 
greater number of facts have been collected with respect 
to the transmission of the most trifling, as well as of the 
most important characters in man than in any of th<‘ 
lower animals; though the facts are copious enough 
ynth respect to the latter. So in regard to mental 
qualities, their transmission is manifest in our dogs, 
horses, and other domestic animals. Besides special 
tastes and habits, general intelligence, courage, bad and 
*good temper, &c., are certainly transmitted. With man 
we see similar facts in almost every iamily ; and we 


® Brehm, * Thierlcben,^ B. i, s. 58, 87. Kengger, ‘ Saugethiero voii 
Paraguay,' s. 57. 

* ‘ Variation of Animals and Plants under Domestication,* toI. ii. 
chap. xii. 
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now know through the admiral »le labours of Mr. Galton 
that geniijs, wtich implies a wonderfully complex,com- 
bination of high faculties, tends to be inherited ; and, 
on the other hand, it is too certain that insanity and 
deteriorated mental powers likewise run in the ^ same 
families. 

With respect to the causes of variability we are in 
all cases very ignorant ; but we can see that in man as 
in the lower animals, they stand in some relation with 
the conditions to which each species has been exposed 
during several generations. Domesticated animals vary 
more than those in a state of nature ; and this is appa- 
rently due to the diversified and changing nature of 
their conditions. The different races of man resemble 
in this respect domesticated animals, and so do the 
individuals of the same race when inhabiting a very 
wide area, like that of America. We see the influence 
of diversified conditions in the more civilised nations, 
the members of which belong to different grades of rank 
and follow different occupations, presenting a greater 
range of character than the members of barbarous 
nations. But the uniformity of savages has often been 
exaggerated, and in some dJises can hardly be said 
to exist.” It is nevertheless an error to speak of man, 
even if we look only to the conditions to which he 
has been subjected, as “ far more domesticated ^ than 


‘ Hereditary Genius : an Inquiry into its Laws and Consequences,* 

1869. 

Mr. Bates remarks (‘ The Naturalist on the Amazons/ 1863, vol. ii. 
p. 159), with respect to the Indians of the same S. American tribe, 
“ no two of them were at all similar in the shape of tlio head ; one 
“ man had an oval visage with fine features, and another was quite 
Mongolian in breadth and prominence of cheek, ^read of nostrils, 
** and obliquity of eyes.” 

^ Blumenbach, ‘ Treatises on Antliropolog.* Eng. translat., 1865, 
p. 205. 
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any other aniraal. Some savage races, such as tlie 
Australians, are not exposed to more diversified con- 
ditions than are many species which have very wide 
ranges. Irw* another and much more important re- 
spect, man differs widely from any strictly domesti- 
cated animal ; for his breeding has not been controlled, 
either through methodical or unconscious selection. No 
race or body of men has been so completely subjugated 
by other men, that certain individuals have been pre- 
served and thus unconsciously selected, from being in 
some way more useful to their masters. Nor have 
certain male and female individuals been intentioiyilly 
picked out and matched, except in the well-known 
case of the Prussian grenadiers ; and in this case man 
obeyed, as might have been expected, the law of me- 
thodical selection ; for it is asserted that many tall men 
were reared in the villages inhabited by the grenadiers 
with their tall wives. 

If we consider all the races of man, as forming a single 
species, his range is enormous ; but some separate races, 
as the Americans and Polynesians, have very wide 
ranges. It is a well-known law that widely-ranging 
species are much more variable than species with re- 
stricted ranges ; and the variability of man may with 
more tjruth be compared with that of widely-ranging 
species, than with that of domesticated animals. 

Not only does variability appear to be induced in 
man and the lower animals by the same general causes, 
but in both the same characters are affected in a closely 
analogous manner. This has been proved in such full 
detail by Godron and Quatrefages, that I need here 
only refer to their works.^ Monstrosities, which gra- 


« Godron, ‘ Do rEspecc,’ 1859, tom. ii. livre 3. Quatrefa^^es, ^ Unit^ 
dePEspece Humaine,* 1861. Also Lectures on Anthropology, given 
in the ‘ Itevuc des Cours Scientifiques,’ 1866-18G8. 
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duate into slight variations, are likewise so similar in 
man and Hhe ^ower animals, that the same classifica- 
tion and the same terms can be used for both, as may 
be seen in Isidore Geofiroy St.-Hilaire’s great work.‘^ 
This is a necessary consequence of the same laws of 
change prevailing throughout the animal kingdom. In 
my work on the variation of domestic animals, I have 
attempted to arrange in a rude fashion the laws of 
variation under the following heads : — The direct and 
definite action of changed conditions, as shewn by all or 
nearly all the individuals of the same species varying 
in the same manner under the same circumstances. 
The eflects of the long-continued use or disuse of 
parts. The cohesion ^of homologous parts. The vari- 
ability of multiple parts. Compensation of growth ; 
but of this law I have found no good instaifdes in the 
case of man. The effects of the mechanical pressure of 
one part on another ; as of the pelvis on the cranium 
of the infant in the womb. Arrests of development, 
leading to the diminution or suppression of parts. The 
reappearance of long-lost characters through reversion. 
And lastly, correlated variation. All these so-called 
laws apply equally to man and the lower animals ; and 
most of them even to plants. It would be superfluous 
here to discuss all of them;^* but several are* so im- 
portant for us, that they must be treated at consider- 
able length. • • 

• 

The direct and definite action of changed conditions . — • 

This is a most perplexing subject. It cannot be denied 

• 

* Hist. Gen. et Part, des Anomalies de ^Organisation,’ in three 
volumes, tom. i. 1832. 

I have fuUy discussed these laws in my * Variation of Animals 
and Plants under Domestication,* vol. ii chap. xxii. and xxiii. M. J. 
P. Durand has lately (1868) published a valuable essay ‘ De I’lnfluenoe 
des Milieux, &o.* He lays much stress on the nature of the soil. 

VOL. I. ir 
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that changed conditions produce some effect, and occa- 
sionally a considerable effect, on organisms of all kinds 
and it seems at first probable that if sufScient time 
were allowed this would be the invariable result. But 
I have failed to obtain clear evidence in favour of this 
conclusion ; and valid reasons may be urged on the 
other side, at least as far as the innumerable stnictures 
are congerned, which are adapted for special ends. 
There can, however, be no doubt that changed condi- 
tions induce an almost indefinite amount of fluctuating 
variability, by which the whole organisation is rendered 
in some degree plastic. 

In the United States, above 1,000,000 soldiers, who 
served in the late war, were measured, and the States 
in which they were born and reared recorded.^® From 
this astonishing number of observations it is proved that 
local influences of some kind act directly on stature ; 
and we further learn that “ the State where the physical 
growth has in grvat measure taken place, and the State 
of birth, which indicates the ancestry, seem to exert 
a marked influence on the stature.” For instance it 
is established, that residence in the Western States, 
‘‘ during the years of growth, tends to produce increase 
“ of stature.” On the other hand, it is certain that with 
sailors, their manner of life delays growth, as shewn by 
“ the great difference between the statures of soldiers and 
sailors at the ages of 17 and 18 years.” Mr. B. A. Gould 
endeavoured to ascertain the nature of the influences 
which thus act on stature; but he arrived only at nega- 
tive results, namely, that they did not relate to climate, 
the elevation of the land, soil, nor even “ in any con- 
“ trolling degree ” to the abundance or need of the com- 


* Investigations in Military and Anthrop. Statistics,' &c. 1869, by 
B. A. Gould, p. 93, 107, 126, 181, 134. 
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forts of life. This latter conclusion is directly opposed 
to that ail-ivecf at by Villerme ‘IVom the statistics <5f the 
height of the conscripts in different parts of France. 
When we compare the differences in statur5 between the 
Polynesian chiefs and the lower orders within the same 
islands, or between the inhabitants of the fertile volcanic 
and low barren coral islands of the same ocean, or 
again between the Fuegians on the eastern ai^ western 
shores of their country, where the means of subsistence 
are very different, it is scarcely possible to avoid the 
conclusion that better food and greater comfort do in- 
fluence stature. But the preceding statements shew 
how difficult it is to arrive at any precise result. Dr. 
Beddoe has lately prgved that, with the inhabitants of 
Britain, residence in towns and certain occupations have 
a deteriorating influence on height ; and he*infers that 
the result is to a certain extent inherited, as is likewise 
the case in the United States. Dr. Beddoe further 
believes that wherever a race attains its maximum of 
physical development, it rises highest in energy and 
“ moral vigour.” 

Whether external conditions produce any other 
direct effect on man is not known. It might have been 
expected that differences of climate would have had a 
marked influence, as the lungs and kidneys are brought 
into fuller^ activity under a low temperature, and the 
liver and skin under a high one.^^ It was formerly 
thought that the colour of the skin and the character ^ 


For the Polynesians, see Prichard’s * Physical Hist, of Mankind/ 
vol. V. 1847, p. 145, 283. Also Godron, ‘De rKspece/ tom. li. p. 289. 
There is also a remarkable ditfcronce in appearance between the closely- 
allied Hindoos inliabiting the Upper Ganges and Ben^l ; see Elphin- 
stone's ‘ History of India/ vol, i. p. 324. 

‘ Memoirs, Anthropolog. Soc/ vol. iii, 1867-69, p. 561, 565, 567. 

Dr. Brakenridge, ‘ Theory of Diathesis/ ‘ Medical Times/ June 19 
and July 17y 1869. 
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of the hair were determined by light or heat ; and 
although it can hardly 'be denied thatsom^ effect is^ 
thus produced, almost all observei’s now agree that the 
effect has bben very small, even after exposure during 
many ages. But this subject will be more properly 
discussed when we treat of the different races of man- 
kind. With our domestic animals there are grounds 
for belioying that cold and damp directly affect the 
growi;h of the hair ; but I have not met with ^ny evi- 
dence on this head in the case of man. 

Effects of the increased Use and Disuse of Parts , — 
It is well known that use strengthens the muscles in 
the individual, and complete disease, or the destruction 
of the proper nerve, weakens them. When the eye 
is destroyed the optic nerve often becomes atrophied. 
When an artery is tied, the lateral channels increase 
not only in diameter, but in the thickness and strength 
of their coats. When one kidney ceases acting from 
disease, the other increases in size and does double 
work. Bones increase not only in thickness, but in 
length, from carrying a greater weight.’^ Different 
occupations habitually followed lead to changed pro- 
portions in various parts of the body. Thus iji was 
clearly ascertained by the United States Commissions^ 
Jthat the legs of the sailors employed in the late war 
were longer by 0*217 of an inch than those of the sol- 
diers, though the sailors were on an average shorter 
men ; whilst their arms were shorter by 1*09 of an inch, 
and therefore out of proportion shorter in relation to 


*• I have given authorities for these several statements in my ‘Varia- 
tion of Animals under Domestication,* vol. ii. p. 297-300. Dr. Jaeger, 
“ Ueber das Langenwachsthum der Knochen/’ ' Jenaischen Zeitschrift,’ 
B. v. Heft i. 

‘ Investigations/ &c. By B. A. Gould, 1869, p. 288. 
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their lesser height. This shortness of the arms i3 
apparently due to their greater use, and is aq un- 
expected result; but sailors chiefly use their arms in 
pulling and not in supporting weights. Jhe girth of 
the neck and the deptli of the instep are greater, whilst 
the circumference of the chest, waist, and hips is less in 
sailors than in soldiers. 

Whether the several foregoing modifications would 
become hereditary, if the same habits of life^were fol- 
lowed during many generations, is not known, but is 
probable. Kengger '^ attributes the thin legs and thick 
arms of the Payaguas Indians to successive generations 
having passed nearly their whole lives in canoes, with 
their lower extremities motionless. Other writers have 
come to a similar conclusion in other analogous cases. 
According to Cranz,^^ who lived for a long ti^ne with the 
Esquimaux, the natives believe that ingenuity and 
‘‘ dexterity in seal-catching (^eir highest art and virtue) 
is hereditary ; there is really something in it, for the 
“ son of a celebrated seal-catcher will distinguish him- 
self though he lost his father in childhood.’' But in 
this case it is mental aptitude, quite as much as bodily 
structure, which appears to b!e inherited. It is asserted 
that the hands of English labourers are at birth larger 
than those of the gentry.^ From the correlation which 
exists, at least in some cases,^ between the development 
of the extremities and of the jaws, it is possible that 
in those chisses which do not labour much with their 
hands and feet, the jaws would be reduced in size from 
this cause. That they are generally smaller in refined 
and civilised men than in hard-working men or savages, 

** ‘ Saiigethiere von Paraguay/ 1830, s. 4. . 

** ‘ History of Greenland/ Eng. translat. 1767, vol. i. p. 230. 

** * Intermarriage/ By Alex. Walker, 1838, p. 377. 

** * The Variation of Animals under Domestication,' vol, i. p. 173. 
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is certain. But with savages, as Mr. Herbert Spencer 
has remarked, the greater use of the jaws in chewing 
coarse, uncooked food, would act in a direct manner on 
the masticatory muscles and on the bones to which 
they are attached. In infants long before birth, tlie 
skin on the soles of the feet is thicker than on any 
other part of the body and it can hardly be doubted 
that this is duo to the inherited effects of pressure 
during a long sei;ies of generations. 

It is familiar to every one that watchmakers and en- 
gravers are liable to be short-sighted, whilst men living 
much out of doors, and especially savages, are generally 
long-sighted. Short-sight and long-sight certainly tend 
to be inherited.^ Tlie inferiority of Europeans, in com- 
parison with savages, in eye-sig1\t and in the other 
senses, is ijo doubt the accumulated and transmitted 
effect of lessened use during many generations; for 
Rengger* ** ^ states that he hts repeatedly observed Euro- 
peans, who had been brought up and spent their whole 
lives with the wild Indians, who nevertheless did not 
equal them in the sharpness of their senses. The same 
naturalist observes that the cavities in the skull for 
the reception of the seveilil sense-organs are larger in 
the American aborigines than in Europeans ; and this 
no doubt indicate^ a corresponding difference in the 
dimensions of the organs themselves. Blumenbach has 
ab»o remarked on the large size of the nasal cavities 

* Principles of Biology,’ vol. i. p. 455. 

* Paget, * Lectures on Surgical Pathology,’ vol. ii. 1853, p. 209. 

** ‘ The Variation of Animals mider Domestication,* vol. i. p. 8. 

*» ‘ Saugethiero von Paraguay,’ s. 8, 10. I have had good oppor- 
tunities for observing the extraordinary power of eyesight in the 
Fuegians. Bee also Lawrence (‘ Lectures on Physiology,’ &c., 1822, p. 
404) on this same ^subject. M. Giraud-Teulon has recently collected 
(‘ Revue des Cours Bcientifiques,' 1870, p. 625) a large and valuable 
body of evidence proving that the cause of short-sight, “ C^est U travail 
“ amdu^ de pres,* 
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in the skulls of the American aborigines, and connects* 
this fact y^ith^their remarkably acute power of smell. 
The Mongolians of the plains of Northern Asia, according 
to Pallas, have wonderfully perfect senses ; and Prichard 
believes that the great breadth of their ^ulls across 
the zygomas follows from their highly-developed sense- 
organs.^ 

The Quechua Indians inhabit the lofty plateaux of 
Peru, and Alcide d’Orbigny states that from con- 
tinually breathing a highly rarefied atmosphere they 
have acquired chests and lungs of extraordinary dimen- 
sions. The cells, also, of the lungs are larger and more 
numerous than in Europeans. These observations 
have been doubted; but Mr. D. Forbes carefully 
measured many Aymaras, an allied race, living at the 
height of between ten and fifteen thousand feet; and 
he informs me ^ that they differ conspicuousfy from the 
men of all other races seen by him, in the circum- 
ference and length of their bodies. In his table of 
measurements, the stature of each man is taken a1^ 
1000, and the other measurements are reduced to this 
standard. It is here seen that the extended arms 
of the Aymaras are shorter than those of Europeans, 
and much shorter than those of Negroes. The legs are 
likewise shorter, and they present this remarkable pecu- 
liarity, that in every Aymara measured the :femur is 
actually shorter than the tibia. On an average t^e 
length of the femur. to that of the tibia is as 211 to 
252; whilst in two Europeans measured at the same. 

Prichard, ‘ Ph^s. Hist, of Mankind,* on tho authority of Blumen- 
bach, vol. i. 1851, p. 311 ; for tho statement by Pallas, vol. iv. 1844, p. 
407. 

Quoted by Prichard, ‘ Researches into the Phys. Hist, of Man- 
kind,* vol. V. p. 463. • 

** Mr. Forbes* valuable paper is now published in the ‘Journal of 
the Ethnological Soe. of London,’ new series, vol. li. 1870, p. 193. 
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•time, the femora to the tibia) were as 244 to 230 ; and 
in th^ee Negroes as 25S to 241. The hiamewis is like- 
wise shorter relatively to the forearm. This shortening 
of that part, of the limb which is nearest to tlie body, 
appears to be, as suggested to me by jMr. Forbes, a case 
of compensation in relation with the greatly increased 
length of the trunk. The Aymaras present some other 
singular points of structure, for instance, the very small 
projection of the heel. 

These men are so thoroughly acclimatised to their 
cold and lofty abode, that when formerly carried down 
by the Spaniards to the low Eastern plains, and when 
now tempted dowm by high wages to the gold-washings, 
they suffer a frightful rate of mortality. Nevertheless 
Mr. Forbes found a few pure fafnilies which had sur- 
vived duripg two generations ; and he observed that 
they still inherited their characteristic peculiarities. 
But it was manifest, even without measurement, that 
these peculiarities had all decreased ; and on measure- 
ment their bodies were found not to be so much elon- 
gated as those of the men on the high plateau ; whilst 
their femora had become somewhat lengthened, as had 
their tibia) but in a less degree. The actual measure- 
ments may be seen by consulting JMr. Forbes’ memoir. 
From these yaluable observations, tliere can, I think, 
be no diubt that residence during many generations at 
a»great elevation tends, both directly and indirectly, to 
induce inherited modifications in the proportions of the 
ebody.^ 

Although man may not have been much modified 
during the latter stages of his existence through the 


** Dr. Wilckens (‘ Landwirthschaft. Wochenblatt,* No. 10, 1SC9) 
has lately published an interesting essay shewing how domestic 
animals, which live in mountainous regions, have their frames 
modified. 
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increased or decreased use of parts, the facts now given* 
shew thatiiis liability in this respect has not been iost ; 
and we positively know that the same law holds good 
with the lower animals. Consequently wa may infer, 
that when at a remote epoch the progenitors of man 
wbre in a transitional state, and were changing from 
quadrupeds into bipeds, natural selection would probably 
have been greatly aided by the inherited effects of the 
increased or diminished use of the different parts of the 
body. 

Arrests of Development , — Arrested development differs 
from arrested growth, as parts in the former state con- 
tinue to grow whilst still retaining their early condition. 
Various monstrosities *come under this head, and some 
are known to be occasionally inherited, as a cieft-palate. 
It will suffice for our purpose to refer to the arrested 
brain-development of microcephalous idiots, as described 
in Vogt’s great memoir.^ Their skulls are smaller, and 
the convolutions of the brain are less complex than in 
normal men. The frontal sinus, or the projection over 
the eye-brows, is largely developed, and the jaws are 
prognathous to an ^^effrayant ” degree ; so that these idiots 
somewhat resemble the lower types of mankind. Their 
intelligence and most of their mental faculties are 
extremely feeble. They cannot acquire the power of 
speech, and are wholly incapable of prolonged attentioa^ 
but are much given to imitation. They are strong and 
remarkably active, continually gamboling and jumping 
about, and making grimaces. They often ascend stairs 
on all-fours; aud are curiously fond of climbing up 
furniture or trees. We are thus reminded of the delight 


** ‘Memoire sur les Microc^phaies/ 1867, p, 50, 125, 169, 171, 184- 
198. 
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'shewn by almost all boys iu climbing trees ; and this 
agaiji reminds us how lambs and hids, originally alpine 
animals, delight to frisk on any hillock, however small. 

• 

Reversion, — Many of the cases to be here given 
might have been introduced under the last heading. 
Whenever a structure is arrested in its development, 
but still continues growing until it closely resembles a 
corresponding structure in some lower and adult member 
of the same group, e may in one sense consider it as a case 
of reversion. The lower members in a group give us 
some idea how the common progenitor of the group was 
probably constructed ; and it is hardly credible that a 
part arrested at an early phase of embryonic develop- 
ment should be enabled to contiihie growing so as ulti- 
mately tc^ perform its proper function, unless it had 
acquired this power of continued growth during some 
earlier state of existence, when the present exceptional 
or arrested structure was normal. The simple brain of 
a microcephalous idiot, in as far as it resembles that 
of an ape, may in this sense be said to offer a case of 
reversion. There are other cases which come more 
strictly imder our present’heading of reversion. Certain 
structures, regularly occurring in the lower members of 
the group to which man belongs, occasionally make 
their appearance in him, though not found in the normal 
human embryo; or, if present in the normal human 
embryo, they become developed in«an abnormal manner, 
though this manner of development is proper to the 
lower members of the same group. These remarks will 
be rendered clearer by the following illustrations. 

In various mammals the uterus graduates from a 
double organ^with two distinct orifices and two passages, 
as in the marsupials, into a single organ, showing no 
signs of doubleness except a slight internal fold, as in 
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the higher apes and man. The rodents exhibit a per- 
fect series •of gradations between these two extreme 
states. In all mammals the uterus is developed from 
two simple primitive tubes, the inferior portions of 
which form the cornua; and it is in the words of 
Hr. Farre ‘‘by the coalescence of the two cornua at 
“ their lower extremities that the body of the uterus is 
“ formed in man ; while in those animals in which no 
“ middle portion or body exists, the cornua remain un- 
‘‘ united. As the development of the uterus proceeds, 
“the two cornua become gradually shorter, until at 
“length they are lost, or, as it were, absorbed into the 
“body of the uterus.” The angles of the uterus are 
still produced into cornua, even so high in the scale as 
in the lower apes, and Iheir allies the lemurs. 

Now in women anomalous cases are not v«ry infre- 
quent, in which the mature uterus is furnished with 
cornua, or is partially divided into two organs; and 
such cases, according to Owen, repeat “ the grade of con- 
“ centrative development,” attained by certain rodents. 
Here perhaps we have an instance of a simple arrest of 
embryonic development, with subsequent growth and 
perfect functional developmenr, for either side of the 
partially double uterus is capable of performing the 
proper oflSce of gestation. In other and rarer cases, 
two distinct uterine cavities are formed, each fiaving 
its proper orifice and passage.^ No such stage is passed* 
through during the ordinary development of the embryo, 
and it is difficult to believe, though perhaps not im- 
possible, that tlio two simple, minute, primitive tubes 
could know how (if such an expression may be used) to 


•* See Dr. A. Farre’s well-known article in the ‘ Qyclop. of Anat. 
and Phys.* vol. v. 1859, p, 642. Owen ‘ Anatomy of Vertebrates/ vol. 
Hi. 1868, p. 687. Prof, Turner in ‘ Edinburgh Medical Journal,* Feb. 
1865. 
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grow into two distinct uteri, each with a well-constructed 
orifice and passage, and each furnished with numerous 
muscles, nerves, glands and vessels, if they had not 
formerly passed through a similar course of develop- 
ment, as in the case of existing marsupials. No one will 
pretend tliat so perfect a structure as the abnormal* 
double uterus in woman could be the result of mere 
chance. But the principle of reversion, by which long- 
lost dormant structures are called back into existence, 
might serve as the guide for the full development of 
the organ, even after the lapse of an enormous interval 
of time. 

Professor Canestrini,^ after discussing the foregoing 
and various analogous cases, arrives at the same con- 
clusion as that just given, ito adduces, as another 
instance, ^he malar bone, which, in some of the Quad- 
rumana and other mammals, normally consists of two 
portions. This is its condition in the two-months-old 
human foetus ; and thus it sometimes remains, through 
arrested development, in man when adult, more especially 
in the lower prognathous races. Hence Cancstrini con- 
cludes that some ancient progenitor of man must have 
possessed this bone normally divided into two portions, 
which subsequently became fused together. In man 
the frontal bone consists of a single piece, but in the 
embryo and in children, and in almost all the lower 
^mammals, it consists of two pieces separated by a dis- 
tinct suture. This suture occasionally persists, more 
or less distinctly, in man after maturity, and more fre- 


•* ‘Annuario della Soc. dei Naturalisti in Modena,’ 1867, p. 83, 
Prof, Canestrini gives extractH on this subject from various authorities. 
Ldurillard remarks, that as he has found a complete similarity in the 
form, proportions, and connexion of the two malar bones in several 
human subjects and in certain apes, he cannot consider this disposition 
of the parts as simply accidental. 
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quently in ancient than in recent crania, especially as 
Canestrini ‘has •observed in those exhumed from »the 
Drift and belonging to the brachycephalic type. Here 
again he comes to the same conclusion as in the ana- 
logous case of the malar bones. In this and other 
instances presently to be given, the cause of ancient 
races approaching the lower animals in certain cha- 
racters more frequently than do the modern races, 
appears to be that the latter stand at a somewhat greater 
distance in the long line of descent from their early 
semi-human progenitors. 

Various other anomalies in man, more or less analo- 
gous with the foregoing, have been advanced by dif- 
ferent authors ^ as eases of reversion : but these seem 
not a little doubtful, for we have to descend extremely 
low in the mammalian series before we find swch struc- 
tures normally present.^ 

A whole series of cases is giveu by Isid. Gcoffiroy St.-Hilaire, 

‘ Hist, des Anomalies,* tom. lii. p. 437. 

** In my * Variation of Animals under Domestication * (vol. ii. p. 57) 
I attributed the not very rare cases of supernumerary mammse in 
women to reversion. I was led to this as a probable conclusion, by the 
additional maramm being generally placed symmetrically on the breast, 
and more esiiecially fiom one case, in which a single efficient mamma 
occurred in the ingpinal region of a woman, tlie daughter of another 
woman with supernumerary maminm. But Prof. Preyer (‘ Der Kampf 
um das Dasein,’ 1869, s. 45) states that mammie erratiem li6.ve been 
known to occur in other situations, even on the back ; so that the force 
of my argument is greatly weakened or perhaps quite destroyed. 

With much hesitation I, in the same work (vol. ii p. 12), attributed 
the fre(iuent cases of polydaetjlism in men to reversion. I was partly 
led to this through * Prof. Owen’s statement, that some of the Ichthy- 
optcrygia possess more than five digits, and therefore, as I supposed, had 
retained a primordial condition; but after reading Prof. Gegenbaur’s 
paper (‘ Jenaischen Zeitschrift,’ B. v. Heft 3, s. 341), who is the highest 
authority in Europe’ on such a point, and who disputes Owen’s con- 
clusion, I see that it is extremely doubtful whethq^ aupemumetary 
digits can thus be accounted for. It was the fact that such digits not 
only frequently occur and are strongly inherited, but have the power 
of regrowth after amputation, like the normal digits of the lower verte- 
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In man the canine teeth are perfectly efficient instrii- 
mefits for mastication. * But their tnie (!*aninb character, 
as Owen^ remarks, ‘‘is indicated by the conical form 
“ of the eifbwn, which terminates in an obtuse point, is 
“ convex outward and flat or sub-concave within, at tlie 
“ base of wliich surface there is a feeble prominence. 
The conical form is best expressed in the Melanian 
races, especially the Australian. The canine is more 
“ deeply implanted, and by a stronger fang than the 
“ incisors.” Nevertheless this tooth no longer serves 
man as a special weapon for tearing his enemies or prey ; 
it may, therf'fore, as far as its proper function is con- 
cerned, be considered as rudimentary. In every large 
collection of human skulls some may be found, as 
H^keP*^ observes, with the canine teeth projecting con- 
siderably ^beyond the others in the same manner, but 
in a less degree, as in the anthropomorphous apes. In 
these cases, open spaces between tlie teeth in the one 
jaw are lelt for the reception of the canines belonging 
to the opposite jaw. An interspace of this kind in a 
Kaffir skull, figured by Wagner, is surprisingly wnde.**' 
Considering how few anci(mt skulls have been examined 
in comparison with recent skulls, it is an interesting 
fact that in at least three cases the canines project 
largely ; and in the Nuulctte jaw they are spoken of as 
enormous.'*"' 

^ , 

brata, that chiefly led me to the above conolusioTi. This extraordinary 
fact of tiieir regrowth remains inexplicable, if the belief in n^version to 
some extremely remote piogenitor must be rejected. I cannot, how- 
ever, follow Prof. Gegenhaur in supi^osing that additional digits could 
not reapi>ear through reversion, without at the same time otliei parts of 
the skeleton being simultaneously urul similarly modified ; for single 
characters often rc.apiwar through reversion. 

2 ‘ Anatomy of Vertebrates,^ vol. iii. 18C8, p. 323. 

^ * Generelle^Iorphologic,* 1866, B. ii. s. civ. 

Carl Vogt’s ‘Lectures on Man,* Eng. translat. 1864, p. 151. 

C. Carter Blake, on a jaw from La Xaulettc, ‘ Anlliropolog. 
Beview,’ 1867, p. 205. Schnaftliausen, ibid. 1868, p. 426. 
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The males alone of the anthropomorphous apes have 
their caniiffes firtly developed ; bnt in the female gorilla, 
and in a less degree in the female orang, these teeth 
project considerably beyond the others ; therefore the 
fact that women sometimes have, as I have been assured, 
considerably projecting canines, is no serious objection 
to the belief that their occasional great development in 
man is a case of reversion to an ape-like progenitor. 
He who rejects with scorn the belief that the shape of 
his own canines, and their occasional great development 
in other men, are due to our early progenitors having 
been provided with these formidable weapons, will pro- 
bably reveal by sneering the line of his descent. For 
though he no longer intends, nor has the power, to use 
these teeth as weapons, he will unconsciously retract his 
snarling muscles ” (thus named by Sir 0. B^ll) so as 
to expose them ready for action, like a dog prepared to 
fight. 

Many muscles are occasionally developed in man, 
which are proper to the Quadrumana or other mam- 
mals. Professor Vlacovicb examined forty male sub- 
jects, and found a muscle, c£jlled by him the iscliio- 
pubic, in nineteen of them ; in three others there was 
a ligament which represented this muscle ; and in the 
remaining eighteen no trace of it. Out of thirty^female 
subjects this muscle was developed on both sides in only 
two, but in three others the rudimentary ligament waS 
present. This muscle, therefore, appears to be much 
more common in the male than in the female sex ; and 
on the principle of the descent of man from some lower 
form, its presence can be understood ; for it has been 
detected in several of the lower animals, and in all of 


‘The Anatomy of Expression,* 1844, p. 110, 131. 

** Quoted by Prof. Oanestrini in tho ‘ Annuano,’ &c., 18G7, p. 90. 
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these it serves exclusively to aid the male in the act 
of reproductioR. 

Mr. J. Wood, in his valuable series of papers, has 
minutely described a vast number of muscular varia- 
tions in man, which resemble normal structures in the 
lower animals. Looking only to the muscles which 
closely resemble those regularly present in our nearest 
allies, the Quadrumana, they are too numerous to be 
here even specified. In a single male subject, having 
a strong bodily frame and well-formed skull, no less 
than seven muscular variations were observed, all of 
\\hicli plainly represented muscles proper to various 
kinds of apes. This man, for instance, had on both 
sides of his neck a true and powerful levator clavi- 
culw^^ such as is found in all kinds of apes, and which 
is said to^occur in about one out of sixty human sub- 
jects.'*^ Again, this man had ‘‘a special abductor of 
“ the metatarsal bone of the fifth digit, such as Pro- 
“ fessor Huxley and Mr. Flower have shewn to exist 
uniformly in the higher and lower apes,” ' The hands 
and arms of man are eminently characteristic structures, 
but their muscles are extremely liable to vary, so as to 
resemble the corresponding muscles in the lower ani- 
mals.^^ Such resemblances are either complete and per- 

Thise papers cU servo careful study by any one who desires to learn 
how frequently our muscles vary, and in varying come to resemble those 
^f the Quadrumana, The following references relate to the few points 
touched on in my text : Proc. Eoyal Soc,^ vol. xiv. 1805, p. 379-384 ; 
vol. XV. 18G6, p. 241, 242 ; vol. xv. 1867, p. 544 ; vol. xvi. 1868, p. 524. I 
may here add that Dr. Murie and Mr. St. George Mivart have shewn 
in their Memoir on the Lemuroidea (‘ Transact. Zoolog. Sec.’ vol. vii. 
1869, p. 96), how extraordinarily variable’ some dof the muscles arc in 
these animals, the lowest members of the Primates. Gradations, also, 
in the muscles lemling to structures found in animals still lower in 
the scale, are ni^erous in the Lemuroulca. 

** Prof. Macalister in ‘Proc. R. Irish Academy,* vol. x. 1808, p. 324. 

Prof. Alacalister (ibid. p. 121) has tabulated his obsorvatious, and 
finds that muscular abnormalities are most frequent in the forearms, 
second.^ u? the face, thirdly in the foot, &c. 
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feet or imperfect, yet in this latter case manifestly of 
a transitiflnal fiature. Certain Variations are more* com- 
mon in man, and others in woman, without our being 
able to as'^ign any reason* Mr. Wood, aft^ describing 
numerous eases, makes the following pregnant remark : 
‘‘ Notable departures from the ordinary type of the 
muscular structures run in grooves or directions, which 
‘‘ must be taken to indicate some unknown factor, of 
‘‘ much importance to a comprehensive knowledge of 
“ general and scientific anatomy.’’^® 

That this unknown factor is reversion to a former 
state of existence may be admitted as in the highest 
degree probable. It is quite incredible that a man 
should through mcre^ accident abnormally resemble, in 
no less than seven of his muscles, certain apes, if there 
had been no genetic connection between theti. On the 
other hand, if man is descended from some ape-like 
creature, no valid reason can be assigned why certain 
muscles should not suddenly reappear after an interval of 
many thousand generations, in the same manner as with 
horses, asses, and mules, dark-coloured stripes suddenly 
reappear on the legs and shoulders, after an interval of 
hundreds, or more probably thousands, of generations. 
These various cases of reversion are so closely related 


The Rev. Dr. Ilaiighton, after giving (‘ Proc. R. Irish Academy’ 
Juno 27, 1864, p, 715) a remarkable case of variation in tho human 
flexor pollicis longue, adds, • This remarkable example shews that man 
“ may sometimes possess the arrangement of tendons of thumb and < 
fingers characteristic of the macaque ; but whether such a case should 
“ be regarded as a macaque passing upw’ards into a man, or a man 
“ passing downwards into a macaque, or as a congenital freak of 
“ nature, I cannot undertake to say.” It is satisfactory to hear so 
capable an anatomist,' and so embittered an opponent of evolutionism, 
admitting even the possibility of either of his first pit>positions. Prof. 
Macalister has also described (‘ Proc. R. Irish Acad.’ vol. x. 1864, p. 
138) variations in the flexor pollicis longus^ remarkable fiom their rela- 
tions to tho same muscle in the Quadrumaua. 

VOL. I. K 
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to those of rudimentary organs given in the first chapter, 
that many of them miglit have been indifferently intro- 
duced in either chapter. Thus a human uterus furnished 
with cornua 'may be said to represent in a rudimentary 
condition the same organ in its normal state in certain 
mammals. Some i)arts which are rudimental in man, 
as the os coccyx in both sexes and the inaminm in the 
male sex, are always present ; whilst others, such as 
the supracondyloid foramcm, only occasionally appear, 
and therefore might have been introduced under the 
head of reversion. These several reversionary, as well 
as the strictly rudimentary, structures reveal the de- 
scent of man from some lower form in an unmistakeable 
manner. 

Correlated Variation . — In man, as in the lower ani- 
mals, many striudures are so intimately related, that 
when one part varies so does another, without our being 
able, in most causes, to assign any reason. We cannot say 
whether the one part governs the other, or wliether both 
are governed by some earlier developed part. Various 
monstro-^ities, as I. Geoffioy repeatedly insists, are thus 
intimately connected. Homologous structures are par- 
ticularly liable to change togethej-, as wo see on the 
opposite sides of the body, and in the upper and lower 
extremities. IMeckel long ago remarked that when the 
muscles of the arm depart from their proper type, they 
almost always imitate those of the leg ; and so conversely 
with the muscles of the legs. The organs of sight and 
hearing, the teeth and hair, the colour^of the skin and 
hair, colour and constitution, are more or less correlated.'*® 
Professor Schaaffhaiisen first drew attention to the rela- 


The authorities for these several statements aro ‘riven in my 
Variation of AniinaLs under Domestication,* vol. ii. p. ;]20-3:35. 
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tion apparently existing between a muscular frame and 
strongly-plonoflnced supra-orbifal ridges, which ale so 
characteristic of the lower races of man. 

Besides the variations which can be gfoiiped with 
more or less probability under the foregoing heads, 
there is a large c-lass of variations which may be provi- 
sionally called spontaneous, for they appear, owing to our 
ignorance, to arise without any exciting cause. It can, 
liowever, be shewn that such variations, whether con- 
sisting of slight individual differences, or of strongly- 
marked and abrupt deviations of structure, depend 
much more on the constitution of the organism than 
on the nature of the conditions to which it has been 
subjected.^ ^ 

Rate of Increase, — Civilised populations *liave been 
known under favourable conditions, as in the United 
States, to double their number in twenty-live years ; 
and according to a calculation by Euler, this might 
occur in a little over twelve years.®^ At the former rate 
tlie present population of the United States, namely, 
thirty millions, would in 65"^ years cover the whole 
terra(iueous globe so thickly, that four men would have 
to stand on each square yard of surface. . The primary 
or fundamental check to the continued increasetof man 
is the dilHculty of gaining subsistence and of living in 
comfort. We may infer that this is the case from what 
we see, for instance, in the United States, where subsist- 
ence is easy and there is plenty of room. If such means 
were suddenly djoubled in Great Britain, our number 
would be quickly doubled. With civilised nations the 

This wliolo subject has been discussed in chap, xxiii. vol. ii. cl 
my ‘ Variation of Animals and Plants under Domestication.' 

See the ever memorable ‘ Essay on the Priiiciiile of Population,' 
by the Rev. T. Malthus, vol. i. 1826, p. 6, 517. 

K 9^ 
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above primary check acts chiefly by restraining mar- 
riages. The greater death-rate of infants in the jx>orest 
classes is also very important; as well as the greater 
mortality a£ all ages, and from various diseases, of the 
inhabitants of crowded and miserable houses. The 
effects of severe epidemics and wars are soon counter- 
balanced, and more than counterbalanced, in nations 
placed under favourable conditions. Emigration also 
comes in aid as a temporary check, but not to any 
great extent with the extremely poor classes. 

There is reason to suspect, as jMalthus has remarked, 
tliat the reproductive power is actually less in barbfirous 
than in civilised races. \Ye know nothing positively on 
this head, for wdth savages no census has been taken ; 
but from the concurrent testimony of missionaries, and 
of others who have long resided with such people, it 
appears that their families are usually small, and large 
ones rare. This may be partly accounted for, as it is 
believed, by the women suckling their infants for a pro- 
longed period ; but it is highly probable that savages, 
who often suffer much hardship, and who do not obtain so 
much nutritious food as civilised men, would be actually 
less prolific. I have shewn in a former work,^^ that 
all our domesticated quadrupeds and birds, and all 
our cukivated plants, arc more fertile than the corre- 
sponding species in a state of nature. It is no valid 
objection to this conclusion that animals suddenly 
supplied with an excess of food, dr when rendered very 
fat, and that most plants when suddenly removed from 
very poor to very rich soil, are rendered more or less 
sterile. We might, therefore, expect that civilised 
men, who in one sense are highly domesticated, would 


‘Variation of Animals and Plants under Domestication,’ vol. ii. 
p. 111-113, 163. 
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be more prolific than wild men. It is also probable* 
tliat the iincreased fertility ofs civilised nations would 
become, as with our domestic animals, an inherited 
character : it is at least known that witlb mankind a 
tendency to produce twins runs in families.^"* 

Notwithstanding that savages appear to be less pro- 
lific than civilised people, they would no doubt rapidly 
increase if their numbers were not by some means 
rigi(Jly kept down. Tlie Santali, or hill-tribes of India, 
have recently afforded a good illustration of this fact ; 
for they have increased, as shewn by Mr. Ilunter,^ 
at an extraordinary rate since vaccination has been 
introfluced, other pestilences mitigated, and war sternly 
repressed, 'i'his increase, however, would not have been 
jxissiblc had not these rude people spread into the 
adjoining districts and worked for hire. Saviiges almost 
always marry ; yet there is some prudential restraint, 
for they do not commonly marry at the earliest possible 
age. The young men are often required to show that 
tliey can support a wife, and they generally liave first 
to earn the price with which to purchase lier from her 
parents. With savages the difficulty of obtaining sub- 
sistence occasionally limits their number in a much 
more direct manner than with civilised people, for all 
tribes periodically suffer from severe famines. At such 
times savages are forced to devour much bad food, 
and their health can hardly fail to be injured. Maiij^ 
accounts have been published of their protruding sto- 
machs and emaciated limbs after and during famines. • 
They are then, also, compelled to wander much about, 
and their infants, as I was assured in Australia, perish 


” Mr. Sedgwick, ‘British and Foreign Medico-ftbirurg. Review,’ 
July, 1803, p. 170. 

« ‘ The Auiials of Rural Bengal,’ by W. W. Huntur, 1808, p. 259. 
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in large numbers. As famines are periodical, depending 
chiefiy on extreme seasons, all tribes miist fluctuate in 
number. They cannot steadily and regularly increase, 
as there is ‘no artificial increase in the supply of food. 
Savages when hardly ju'cssed encroach on each other’s 
territories, and war is the result ; but they are indeed 
almost always at var with their neighbours. They are 
liable to many accidents on land and water in their search 
for food ; and in some countries they must suffer ^iu(di 
from the larger beasts of prey. Even in India, districts 
have been depopulated by the ravages of tigeis. 

Malthus has discussed these several checks, but he 
does not lay stress enough on what is probably the most 
important of all, namely infanticide, especially of female 
infants, and the habit of procuring abortion. These 
practices iiow prevail in many quarters of the world, 
and infanticide seems formerly to have prevailed, as 
Mr. ]\I‘Lennan^^ has shewn, on a still more extensive 
scale. These practices appear to have originated in 
savages recognising the difliculty, or rather the impos- 
sibility of supporting all the infants that are born. 
Licentiousness may also be added to the foregoing 
checks; but this does not follow fiom failing means of 
sub.^istence ; though there is reason to believe that in 
some cases (as in Japan) it has been intentionally 
encouraged as a means of keeping down the po])ulation. 
« If we look back to an extremely remote epoch, before 
man had anived at the dignity of manhood, he>\ould 
have been guided. more by instinct and less by reason 
than are savages at the present time. Our early semi- 
human progenitors would not have practised infanticide, 
for the instincts of the Io^\er animals are never so per- 
verted as tojeadthem regularly to destroy their own 


‘Primitive Mariiiigc,* 18G3. 
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offspring. There would have been no prudential re- 
straint frcgn marriage, and the^sexes would have fjeely 
united at an early age. Hence the pi-ogenitors of 
man would have tended to increase rapidly^ but checks 
of some kind^ either periodical or constant, must have 
kei)t down their numbers, even more severely than with 
existing savages. What the precise nature of these 
checks may have been, we cannot say, any more than 
with most other animals. We know tliat horses and 
cattle, which are not highly prolific animals, when first 
turned loose in Soutli America, increased at an enormous 
rate. The slowest breeder of all known animals, namely 
the elephant, would in a few tliousand years stock the 
whole vorld. The increase of every species of monkey 
must be checked by*some means; but not, as Brelim 
remarks, by the attacks of beasts of pre^ No one 
will assume that the actual power of reproduction in 
the wild horses and cattle of America, was at first in 
any sensible degree increased ; or that, as each district 
became fully stocked, this same power was diminished. 
No doubt in this case and in all others, many checks 
concur, and different checks under different circum- 
stances ; periodical dearths, depending on unfavourable 
seasons, being probably tlie most important of all. So 
it will have been witli the early progenitors of man. 

Natural Selection . — We have now seen that man is 
variable in body and mind; and that the variations 
are induced, either directly or indirectly, by the same, 
general causes, and obey the same general laws, as with 
the lower animals. Man has spread widely over the 
face of the earth, and must have been exposed, dmdng 
his incessant migrations, to the most diversified con- 

See some good remarks to this clfect by W. Stanley Jevons, A 
Deduction from Darwin’s Theory,” ‘ Nature,’ 1869, p. 231. 
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‘ ditions. The inhabitants of Ticrra del F iiego, the Cape 
of Good Hope, and Tasmania in tlie one liemi sphere, 
and of the Arctic regions in the other, must have passed 
through many climates and changed their habits many 
times, before they reached their present homes.®' Tlie 
early progenitors of man must also have tended, like all 
other animals, to have increased beyond their means of 
subsistence ; they must therefore occasionally have been 
exposed to a struggle for existence, and consequently to 
the rigid law of natural selection. Beneficial variations 
of all kinds will thus, either occasionally or habitually, 
have been preserved, and injurious ones eliminated. I 
do not refer to strongly-marked deviations of structure, 
which occur only at long intervals of time, but to mere 
individual difterences. We know,' for instance, that the 
muscles o£ our hands and feet, which determine our 
po^vers of movement, are lijible, like those of the lower 
animals, to incessant variability. If then the ape-like 
progenitors of man which inhabited any district, espe- 
cially one undergoing some change in its (‘onditions, were 
divided into two equal bodies, the one half which in- 
cluded all the individuals best adapted by their })ower8 
of movement for gaining subsistence or for defending 
themselves, would on an average survive in greater 
number and procreate more offspring than the other 
and less well endowed half, 

« Man in the rudest state in which he now exists is 
the most dominant animal tha^ has ever appeared 
^on the earth. He has spread more widely than any 


Latham, ‘ Man and his Migrations,* 1851, p. 135. 

*** jMc&srs. Muiie and 3Iivait in their “Anatomy of the Lemuroidea” 
(‘Transact. Zoolo^. Soc.’ vol. \ii. 18(i9, p. 9ii-98) say, “some muscles 
“ are so irregular in tlieir distiibiition tliat they cannot be well classed 
“in any of the above groups.’* These muscles dilTer even on the oppo- 
site sides of the same individual. 
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other highly organised form ; and all others have* 
yielded brfore 4iim. He manifestly owes this imn»ense 
superiority to his intellectual faculties, his social habits, 
which lead him to aid and defend his fellows, and to 
his corporeal structure. The supreme importance of 
these cliaracters has been proved by the final arbitra- 
ment of the battle for life. Through his powers of in- 
tellect, articulate language has been evolved ; and on 
this his wonderlul advancement has mainly depended. 
He has invented and is able to use various weapons, 
tools, traps, &c , with which he defends himself, kills or 
catches prey, and otherwise obtains food. He has made 
rafts or canoes on which to fish or cross over to neigh- 
bouring fertile islands. He has discovered the art of 
making fire, by whicli hard and stringy roots can be 
rendered digestible, and poisonous roots oi¥ herbs in- 
nocuous. This last discovery, probably the greatest, 
excepting language, ever made by man, dates from 
before the dawn of history. These several inventions, 
by which man in the rudest state has become so pre- 
eminent, are the direct result of the development of 
his powers of observation, memory, curiosity, imagina- 
tion, and reason. I cannot, therefore, understand how 
it is that Mr. Wallace^® maintains, that “natural selec- 


‘Quarterly Review,* April, 18G9, p, 1392. This subject is moie 
fully discussed m Mr. Wallace's ‘ Coiitiibutions to thi* Tlieory of NatiirfTl 
Selection,* 1870, in which »11 the essays referriul to in this w’ork are 
republished^ The ‘Essay on Man* has been ably ciiticiK'd by Piot. , 
Claparede, one of tlio most distinguished zoologists in Europe, in an 
article imblished in the ‘ Bibliotheque Universelle,* June, 1870. The 
remark quoted in ifly text will surprise every one who has lead 
Mr. \V’allace*s celebrated paper on ‘The Origin of Human Races 
deduced from the Tlreory of Natural Selection,* onginnlly published 
in the * Anthropological Review,* May, 1804, p. cl\iij. I cniinot here 
resist quoting a most just remark by Sir J. Lubbock (‘Prehistoric 
Times,* ISOi), p. 479; in reference to this paper, namely, that Mr. 
Wallace, “ with characteristic unselfishness, ascribes it (/. e, the idea of 
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^ “ tion could only have endowed the savage with a brain 
“ a little superior to that of an ape/’ ' 

Although the intellectual ])owers and social habits of 
man are of paramount importance to him, wo must not 
underrate the importance of his bodily structure, to which 
subject the remainder of this chapter will bo devoted. 
The development of the intellectual and social or moral 
faculties \^iil be discussed in the following chapter. 

Even to hammer with precision is no easy matter, as 
every one who has tried to learn carpentry will admit. 
To throw a stone Avith as true an aim as can a Fuegian in 
defending hiinscdf, or in killing birds, requires the most 
consummate perfection in the corrtdated action of the 
muscles of the hand, arm, and slioulder, not to mention 
a fine sense of touch. In throwing a stone or spear, and 
in many Oidier actions, a man must stand firmly on his 
feet ; and this again demands the perfect coadaptation of 
numerous muscles. To chip a Hint into the rudest tool, 
or to form a barbed spear or hook from a bone, demands 
the use of a perfect hand ; for, as a most capable judge, 
Mr. Schoolcraft,^’^ remarks, the shaping Ifagmeiits of 
stone into knives, lances, or arrow-heads, shews “ extra- 
‘‘ ordinary ability and long practice.” We have evidence 
of this in primeval men having practised a division of 
labour; each man did not manufiicture his own flint 
tools or rude pottery ; but certain individuals appear to 
kavo devoted themselves to such work, no doubt re- 
ceiving in exchange the produce of the chase. Archoeo- 
• legists are convinced that an enormous intervarl of time 


“ natural selection) unreseivcdly to Mr. Dar^^in, altliongh, as is ^^ell 
“ known, he struck out the idea iiidepcndi ntly, and iiulilislied it, 
tliough not with the same elaboration, at the same time.” 
so Quoted by Sir. Law>ou Tait in hi^ ** Law of Natural Selection,” 
— ‘Dublin Qiiai telly Jouinal of Medical, Science,’ Feb. 18GD. Dr. 
Keller is likewise quoted to the same efteet. 
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elapsed before our ancestors thought of grinding chipped* 
flints into* smo^oth tools. A m«in-like animal wha pos- 
sessed a hand and arm sufficiently perfect to throw a 
stone with precision or to form a flint into a rude tool, 
could, it can hardly be doubted, with sufficient practice 
make almost anything, as far as mechanical skill alone 
is concerned, which a civilised man can make. The 
structure of the hand in this respect may be compared 
w'ith that of the vocal organs, which in the apes are 
used for uttering various signal-(Ties, or, as in one spe- 
cies, musical cadences; but in man closely similar vocal 
organs have become adapted through the inherited 
effects of use for the utterance of ailiculate language. 

Turning now to the neaiwst allies of man, and there- 
fore to the best representatives of our early progenitors, 
W’e find tluit the hands in the Quadrumane, are con- 
structed on the same general pattern as in us, but are 
far less perfectly adapted for diversified uses. Their 
hands do not serve so w'ell as the feet of a dog for loco- 
motion ; as may be seen in those monkeys which walk 
on the outer margins of the palms, or on the backs of 
their bent fingers, as in the chimpanzee and orang.^® 
Their hands, however, are admirably adapted for climb- 
ing trees. Monkeys seize thin branches or ropes, with 
tlie thumb on one side and the fingers and palm on 
the other side, in the same manner as wo do.^ l^hey 
can thus also carry rather large objects, such as the 
neck of a bottle, to tlieir mouths. Baboons turn over 
stones and scratch up roots with their hands. They * 
seize nuts, insects, of other small objects with the 
thumb in opposition to the fingers, and no doubt they 
thus extract eg^s and the young from the nests of 
birds, American monkeys beat the wild oranges on the 

** Owen, * Anatomy of Vertebrates,’ vol. iii. p. 71. 
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branches until the rind is cracked, and then tear it off 
with, the fingers of the tr\vo hands. Otliej moiikeys open 
mussel-shells with the two thumbs. With their fingers 
they pull out thorns and burs, and hunt for each other’s 
parasites. In a state of nature they break open hard 
fruits with the aid of stones. They roll down stones 
or throw them at their enemies ; nevertheless, they 
perform these various actions clumsily, and they are 
quite unable, as I liave myself seen, to throw a stone 
with precision. 

It seems to mo far from true that because “ objects 
“ are grasped clumsily ” by monlceys, a much less 
specialised organ of prehension ” would have served 
them as well as their present hands. On the con- 
trary, I see no reason to doubt that a more perfectly 
constructeil hand would have been an advantage to them, 
provided, and it is important to note this, that their 
hands had not thus been rendered less ^^cll adapted for 
climbing trees. We may suspect that a perfect hand 
would have been disadvantageous for climbing ; as the 
most arboreal monkeys in the world, namely Ateles in 
America and Ilylobates in Asia, either have their thumbs 
much reduced in size and even rudimentary, or their 
fingers partially coherent, so that their hands are con- 
verted into mere grasping-hooks.®^ 

As soon as some ancient member in the great series 
^ the Primates came, owing to a change in its manner 
of procuring subsistence, or* to a change in tlio con- 

‘Quarterly Koview/ April, I8G9, p. ^92. 

In Hylohates ayndactylus, as the name exprccses, two of the digits 
regularly cohere ; and this, as Mr. Blyth informs me, is occasionally 
the case with the digits of II. ayilU, Zor, and leucisem. In Colobus the 
thumb is likewise deficient ; these monkeys are strictly arboreal and 
extraordinarily f&tive (Brehin, * Thierleben,* B. i. s. 50), but whether 
they are better climbers or graspers than the species of the allied 
genera, I do not know. 
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rlitions of its native country, to live somewhat less on 
trees and more^'on the ground, Its manner of progres- 
sion would have been modified ; and in this case it 
would have had to become either more strictly quad- 
rupedal or bipedal. Baboons frequent hilly and rocky 
districts, and only from necessity climb up high trees 
and they have acquired almost the gait of a dog. Man 
alone has become a biped ; and wo can, I think, partly 
see how he has come to assume his erect attitude, which 
forms one of the most conspicuous differences between 
him and his nearest allies. Man could not have 
attained his present dominant position in the world 
without the use of his hands which are so admirably 
adapted to act in obedience to hfe will. As Sir C. Bell®^ 
insists ‘‘the hand supi)lies all instruments, and by its 
“ correspondence with the intellect gives hii» universal 
“jdominion.” But the hands and arms could hardly 
have become perfect enough to have manufactured 
weapdns, or to have hurled stones and spears with a 
true aim, as long as they were habitually used for 
locomotion and for supporting the whole weight of the 
body, or as long as they were especially well adapted, 
jxs previously remarked, for climbing trees. Such rough 
treatment would also have blunted the sense of touch, 
on which their delicate use largely depends.^ From 
these causes alone it would have been an advantage to 
man to have become a biped ; but for many actions it fe 
almost necessary thaf both arms and the whole upper 
part of the body should be free ; and he must for this 
end stand firmly on his feet. To gain this great 
advantage, the *feet have been rendered flat, and the 
great toe peculiaTly modified, though this has entailed 
the loss of the power of prehension. It® accords with 

Brehm, ‘ Thierleben,' B. i. s, 80. 

“ Tlic Hand,” &c. ‘ Bridgewater Treatise,* 1833, p, 38. 
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the principle of the division of physiological labour, 
whidi prevails throiiglfbiit the animal ’'kingdom, that 
as the hands became perfected for prehension, the 
feet shouk^ have become perfected for support and 
locomotion. With some savages, however, the foot has 
not altogether lost its prehensile power, as shewn by 
their manner of climbing trees and of using them in 
other ways.®® 

If it be an advantage to man to have his hands and 
arms free and to stand firmly on his feet, of which there 
can be no doubt from his pre-eminent success in tlie 
battle of life, then I can see no reason why it should 
not liave been advantageous to the progenitors of man 
to have become more aftd more erect or bipedal. They 
would thus have been better able to have defended 
themselves with stones or clubs, or to have attacked 
tlieir prey, or otherwise obtained food. The best con- 
structed individuals ^vould in the long run have succeeded 
best, and liave survived in larger numbers. If the 
gorilla and a few allied forms had become extinct, it 
miglit have been argued with great force and apparent 
truth, tliat an animal could not have been gradually 
converted from a quadruped into a biped; as all the 
individuals in an intermediate condition would have 
been n^iserably ill-fitted for progression. But we know 
(and this is well worthy of reflection) that several kinds 

apes are now actually in this intermediate condition ; 
and no one doubts that they arfe on the whole well 
adapted for their conditions of life. Thus the gorilla 


Hackcl has an excellent discussion on the ‘stt ps by which man 
became a biped ; ‘ Naturlicho Schopfungsgeschichtc,* 18(>8, a. 507. Dr. 
Buchner (‘ Conferences sur la Theorie Darwniienne," 1800, p. 135) has 
given good cases^f the use of the foot as a prehensile organ by man ; 
also on the manner of progression of the higher apes to winch I allude 
in the follov/ing paragraph : see also Owen (‘ Anatomy of Vcitebralcs,' 
vol. hi. p. 71) on this latter subject. 
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runs with a sidelong shambling gait, but more commonly * 
progresses •by resting on its bent hands. The long- 
armed apes occasionally use their arms like crutches, 
swinging their bodies forward between thenr, and some 
kinds of Hylobates, without having been tauglit, can 
walk or run upriglit with tolerable quickness ; yet they 
move awkwardly, and much less securely tlian man. 
We see, in short, with existing monkeys various grada- 
tions between a form of progression strictly like that of 
a quadruped and that of a bij>ed or man. 

As the progenitors of man became more and more 
erect, with their hands and arms more and more modi- 
fied for prehension and other purposes, with their feet 
and legs at the same time modified for firm support 
and progression, endless other changes of structure 
would have been necessary. The pelvis w(puld have 
had to be made broader, the spine peculiarly curved 
and the head fixed in an altered position, and all these 
changes have been attained by man. Prof. Schuaff- 
hausen^^^ maintains that “ the powerful mastoid processes 
of the human skull are tlie result of his erect position ; ” 
and these processes are absent in the orang, chim- 
panzee, &c., and are smaller in the gorilla than in man. 
Various other structures might here have been specified^ 
which appear connected with man’s erect position. It 
is very difficult to decide how far all tliese correlated 
modifications are the result of natural selection, an^ 
how far of the inherited effects of the increased use of 
certain parts, or of the action of one part on another. 
No doubt these means of change act and react on each 
other ; thus when certain muscles, and the crests of 
bone to which they are attached, become enlarged by 

. ___ ^ 

“On the Piimitive Form of the Skull,” translated in ‘Anthropo- 
logical Review,* Oct. ISCS, p. 428. Owen (* Anatomy of Vertebrates,* 
vol. ii. ISGC, p. 551) on the mastoid processes in the higher apes. 
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habitual use, this shews that certain actions are 
habitually performed and must be servi^eabie. Hence 
the individuals which j)erformed them best, would tend 
to survive in greater numbers. 

The free use of tlie arms and hands, partly the cause 
and partly the result of man’s erect position, appears to 
have led in an indirect manner to other modifications of 
structure. The early male progenitors of man were, as 
previously stated, probably furnished with great canine 
teeth ; but as they gradually acquired the habit of using 
stones, clubs, or other weapons, for fighting with their 
enemies, they would have used their jaws and teeth less 
and less. In this case, the jaws, together with th 
teeth, would have become reduced in size, as we may 
feel sure from innumerable analogous cases. In a future 
chapter we shall meet with a closely-parallel case, in 
the reduction or complete disappearance of the canine 
teeth in male ruminants, apparently in relation with tlie 
development of their horns ; and in horses, in relation 
with their habit of fighting with their incisor teeth and 
hoofs. 

In the adult male anthropomorphous apes, as Kiiti- 
meyer,®^and others have insisted, it is precisely the effect 
which the jaw-muscles by their great development have 
produced on the skull, that causes it to difler so greatly 
in many respects from that of man, and has given to 
it a truly frightful physiognomy.” Therefore as the 
jaws and teeth in the progenitors of man gradually 
become reduced in size, the adult skull would have' 
presented nearly the same characters which it offers in 
the young of the anthropomorphous tipes, and would 
thus have come to resemble more nearly that of existing 


‘Die Grenzen der Tluerwclt, eine Betraclitung zu Durwin't* 
Lehre,' 1868, a. 51. 
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man. A great reduction of the canine teeth in the 
males woutd alfiiost certainly, aS wo §hall hereafter* see, 
have affected through inheritance the teeth of the 
females. • 

As the various mental faculties were gradually de- 
velo})ed, the brain would almost certainly have become 
larger. No one, I presume, doubts that the large size 
of the brain in man, relatively to his body, in compari- 
son with that of the gorilla or orang, is closely con- 
nected with his higher mental powers. We rneet with 
closely analogous facts with insects, in which the cerebral 
ganglia are of exfraordinary dimensions in ants; these 
ganglia in all the Hymenoptera being many times larger 
tlian in the less intelligent orders, such as beetles.^*'^ 
On the other hand, no one supposes that the intellect of 
any two animals or of any two men can be Accurately 
gauged by the cubic contents of their skulls. It is 
certain that there may be extraordinary mental activity 
with an extremely small absolute mass of nervous 
matter : thus the wonderfully diversified instincts, 
mental powers, and affections of ants are generally 
known, yet their cerebral ganglia are not so large as the 
quarter of a small pin’s head. Under this latter point 
of * view, the brain of an ant is one of the most marvellous 
atoms of matter in the world, perhaps more marvellous 
than the brain of man. 

The belief .that there exists in man some close relatioif 
between the size of the brain and the development of 
the intellectual faculties is supported by the comparison 
of the skulls of savage and civilised races, of ancient and 
modern people, and by the analogy of tlie wliole verte- 

Dujardin, ‘Annales des Sc. Nat,’ 3rd series, iioolog. tom. xiv. 
1850, p. 203. See also Mr. Lowiio, * Anatomy and Phys. of the Mmca 
fmnitoria' 1870, p. 14. My son, Mr. F. Darwin, dissected for me the 
oerobral ganglia of the Formica rufa. 
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brate series. Dr. J. Barii.Trd Davis lias proved'® by 
maily careful lue^isiireHioiits, that the^'iDoan internal 
capacity of the skull in Europeans is 92*6 cubic inches ; 
in Americans 87*3; in Asiatics 87*1; and in Australians 
only 81*9 inches. Professor Broca found that skulls 
from graves in Paris of the nineteenth century, ^^ere 
larger than those from vaults of the twelfth century, in 
the proportion of 1484 to 1426; and Prichard is per- 
suaded that the present inhabitants of Britain have 
‘‘much more capacious brain-cases” than the ancient 
inhabitants. Nevertheless it must be admitted that 
some skulls of very high antiquity, such as tlie famous 
one of Neanderthal, are well developed and capacious. 
With respect to the lower animals, M, E. Lartet,"^” by com- 
paring the crania of tertiary and recent mammals, be- 
longing to the same groups, has come to the remarkable 
conclusion that the brain is g»merallv larger and the 
convolutions more comjdex in the more recent form. 
On tlie other hand I have shewn that the brains of 
domestic rabbits are considerably reduced in bulk, in 
comparison with those of tlic wild rabbit or hare; and 
this may be attributed to their having been closely con- 
fined during many generations, so that they have exerted 
but little their intellect, instincts, senses, and voluntary 
movements. 

The gradually increasing weight of the brain and 
“skull in man must have influenced the , development of 
the supporting spinal column, more especially whilst 
he w*as becoming erect. As this change of position was 


‘ rbi]ofcoi)hical TruTisaclions/ 1SG9, p. 519. 

Quoted in C. Vogt^H ‘Lectures oir Man,’ Enjr. tmnslat. 1804, p. 
88, 90. rrichard, *Phys. Hist, of Mankind,* vol. i. 1888, p. 305. 

^2 ‘ Comptes Eendufl des Seances,* &c. June 1, 1868. 

‘The Variation of Animals and Plants under Domestication,* vol. 
i. p. 124-129. 
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being brought about, the internal pressure of the brain, 
will, also,* ha'fe influenced thd form of the skulf; for 
many facts sliew how easily the skull is tlius affected. 
Ethnologists believe that it is modified by Xhe kind of 
cradle in which infants sleep. Habitual spasms of the 
muscles and a cicatrix from a severe burn have per- 
manently modified the facial bones. In young persona 
whose heads from disease have become fixed either 
sideways or backwards, one of the eyes has changed 
its position, and the bones of the skull have been 
modified ; and this apparently results from the brain 
pressing in a new direction.'^* I have shewn that with 
long-eared rabbits, even so trifling a cause as the lopping 
forward of one ear forward on that side almost 

every bone of the skull ; so that the bones on the oppo- 
site sides no longer strictly correspond. Lastly, if any 
animal were to increase or diminish much in general 
size, without any change in its mental powers ; or if 
the mental powers were to be much increased or 
diminished without any great change in the size of the 
body ; the shape of the skull would almost certainly be 
altered. I infer this from my observations on domestic 
rabbits, some kinds of which have become very much 
larger than the wild animal, whilst others have retained 
nearly the same size, but in both cases the biiain has 
been much reduced relatively to the size of the body. 
Now I was at first much sui-prised by finding that in all 
these rabbits the skull had become elongated or dolicho- 


Schaaffhausen gives from Blumenbacli and Busch, the cases of the 
spawns and cica3;rix,^n ‘ Anthropolog. Review,’ Oct. 1868, p. 420. t)r. 
Jarrold (‘ Aiithropologia,’ 1808, p. 115, 110) adduces from Camper and 
from his own observations, cases of tlie modification of the skull from 
the head being fixed in an unnatural position. HeAelieves that cer- 
tain trades, such as that of a shoemaker, by causing the head to be 
habitually held forward, makes the forehead more rounded and 
prominent. 
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cephalic ; for instance, of two skulls of nearly equal 
breadth, the one from a wild rabbit and ’the other from 
a large domestic kind, the former was only 3*15 and the 
latter 4*3 inches in length."^ One of the most marked 
distinctions in difl\*rent races of man is that the skull 
in some is elongated, and in others rounded ; and here 
the explanation sngg(‘sted by the case of the rabbits 
may partially hold good ; for AVelcker finds that short 
•• men incline more to brachycephaly, and tall men to 
dolichocephaly ; ” and tall men may be compared with 
th(^ larger and longer-bodied rabbits, all of which have 
eloni 2 :ated skulls, or are dolichocephalic. 

From these several fixcts wo can to a certain ex- 
tent understaivl the means through which the great 
si/e and more or less rounded form of the skull has 
been acquired by man; and these are characters emi- 
nently distinctive of him in comparison with the lower 
animals. 

Another most conspicuous difllercnce between man and 
the lower animals is the nakedness of his skin. Whales 
and dolphins (Cetacea), dugongs (8irenia) and the hij)- 
popotamus are naked; rnd this maybe advantageous 
to thcun for gliding through the water; nor would it 
l>e injurious to them from the loss of warmth, as the 
species* which inhabit the colder regions are protected 
by a thick la} er of blubber, serving the same purpose 
as the fur of seals and otters. Elephants and rhino- 
ceroses are almost hairless ; and as certain extinct 
sjxjcies' which formerly lived under an arctic climate 
w*ere covered with long w'ool or hair,^it would almost 
appear as if the existing sjiecies of both genera had lost 


‘Variation fff Animals,* Ac., vol. i. p. 117 on the elongation of tho 
skull ; p. 119, on the ctfoct of the lopping of one car. 

Quoted hy Scli.iaffliausoii, in ‘ Aiithropolog, Heview,* Oct. 1868, 
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their hairy covering from exposure to heat. This appears 
the more ^robifble, as the eleph*ants in India which live 
on elevated and cool districts are more hairy than those 
on the lowlands. May we tlien infer that iftan became 
divested of hair from having aboriginally iniiabitod some 
tropical land? Tlie fact of tlie hair being chiefly 
retained in the male sex on the chest and face, and in 
both sexes at the junction of all four limbs with the 
trunk, favours this inference, assuming tliat tlie hair was 
lost before man became erect; for the parts which now 
retain most hair would then have been most protected 
from the heat of tlie sun. The croun of the head, 
however, offers a curious exception, for at all times it 
must have been one^ of the most exposed pai ts, yet 
it is thickly clothed with hair. In this respect man 
agrees with the great majority of quadruptds, which 
generally have their upper and exposed surfaces more 
thickly clothed than the lower surface. Nevertheless, 
the fact that the other members of the order of Pri- 
mates, to which man belongs, although inhabiting vari- 
ous hot regions, are well clothed with hair, generally 
thickest on the upper surface,'*^ is strongly opposed 
to the supposition that man became naked through the 
action of the sun. I am inclined to believe, as we 
shall see under sexual selection, that man, oi^ rather 
primarily w^oman, became divested of hair for orna- 
mental purposes ; and according to this belief it is nett 


Owen, ‘ Anatomy of Vertebrates,* vol. iii. p. C19. 

Isidore Geoffrey St.-Ililaire rcmarljs (‘ Hist. Nat. Genemlc,* tom. 
ii. 1859, p. 215-217} «n the head of man being covered with long hair ; 
also on the upper sm*faccs of monkeys and of other mammals being 
more thiekly clothed than the lower surfaces. Q'his has llke^^ise been 
observed by various authors. Prof. P. Gervais (‘Ilib|. Nat. des Mam- 
miferes,* tom. i. 1854, p. 28), however, states that in the Gorilla the 
hair is thinner on the buck, where it is partly rubbed off, than on the 
lower surl'ace. 
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surprising that man should differ so greatly in hairi- 
ness from all his lower Ibrethren, for chfiraetei’s gained 
through sexual selection often difler in closely-related 
forms to an extraordinary degree. 

According to a popular impression, the absence of a 
tail is eminently distinctive of man ; but as those apes 
which come nearest to man are destitute of this origan , 
its disixppearance does not especially concm-n us. Never- 
theless it may be well to own that no explanation, as 
far as I am aware, has ever been given of the loss of the 
tail by certain apes and man. Its loss, however, is not 
surprising, for it sometimes rliffers rcnuirkably in length 
in species of the same genera: thus in some species 
of ^lacacus the tail is longer than. the l^hole body, con- 
sisting of twenty-four vertcbrte ; in others it consists of a 
scarcely Visible stump, containing only three or four 
vertebne. In some kinds of baboons there are twenty- 
live, whilst in the mandrill there are ten very small 
stunted caudal vertebrre, or, according to Cuvier,'® some- 
times only five. This great diversity in the structure and 
length of the tail in animals belonging to the same genera, 
and follow'ing nearly the«samo habits of life, renders it 
probable that the tail is not of much importance to 
them ; and if so, we might have expected that it would 
sometimes have become more or less rudimentary, in 
accordance with wdiat we incessantly see w ith other struc- 
tures. The tail almost always tapers towards the end 
whether it be long or short ; and this, I presume, re- 
* suits from the atrophy, through disuse, of the terminal 
muscles together with their arteries and nerves, lead- 
ing to the atrophy of the terminal bones. With respect 


3Ir. St. ^Iivnrt, ‘ Proc. Zoolo". Soc.’ 18G5, p. r)t 2, 58IP 

JOr. J. E. Giuy, ‘ Cat. I3rit. Mub, • Skdolons.* Owen, ‘ Anatomy of 
Vertebrates,* vol. ii. p. .>17. Isidore Cieolfroy, ‘Hist. Nat. Gdn.* tom. 
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to the os coccyx, which in man and the higher apes 
manifestly* consists of the few basal and tapering seg- 
ments of an ordinary tail, I have heard it asked Iiqw 
could these have become completely ernberiJed within 
the body ; but there is no dilliculty in this respect, 
for ill many monkeys the basal segments of the true 
tail are thus embedded. For instance, Mr. Murie in- 
forms me that in the skeleton of a not full-grown 
Maoacus inomatiis, he counted nine or ten caudal ver- 
tebrae, which altogether were only 1’8 inch in length. 
Of these tlie three basal ones appeared to have been 
embedded ; the remainder forming the free part of the 
tail, which was only one inch in length, and half an 
inch in diameter. Here, then, the throe embedded 
caudal vertebrm plain*ly correspond with the four coal- 
esced vertebrae of the liuinan os coccyx. • 

I have now endeavoured to sliew that some of the 
most distinctive characters of man liave in all proba- 
bility been acquired, either directly, or more commonly 
indirectly, through natural selection. We should bear 
in mind that modifications in structure or constitution, 
which are of no service to an organism in adapt- 
ing it to its habits of life, to the food which it con- 
sumes, or passively to the surrounding conditions, can- 
not have been thus acquired. We must not, however, 
be too confident in deciding what modifications are 
service to each being : we should remember how little 
we know* about the u^e of many parts, or what changes 
in the blood or tissues may serve to lit an organism for 
a new climate <5r some new kind of food, Nor must 
we forget the principle of correlation, by which, as 
Isidore Geoffrey has shewn in the ease qf man, many 
strange deviations of structure are tied together. Inde- 
pendently of correlation, a change in one part often leads 



152 


THE DESCENT OF MAN. 


Part I. 


’through tlie increased or decreased use of other parts, 
to otlier changes of a (|uite imexpectedf nathre. It is 
also well to reflect on such facts, as the wonderful 
growth of galls on plants caused by tlie poison of an 
insect, and on the remarkable changes of colour in the 
plumage of parrots when fed on certain fishes, or in- 
oculated with the poison of toads ; for we can thus 
see that the fluids of tlie system, if altered for some 
special purpose, might induce other strange changes. 
We should especially bear in mind that modifications 
acquired and continually used during past ages for 
some useful purjiose \vould probably become firmly 
fixed and might be long inherited. 

Thus a very large yet undefined^extension may safely 
be given to the direct and indirect results of natural 
selection ; Aut I now admit, after reading the essay by 
Nageli on plants, and tlu^ remarks by various authors 
with respect to animals, more especially those recently 
made by Professor Proca, that in the (‘arlior editions of 
my ‘Origin of Species’ I probably attributed too much 
to the action of natural selection or the survival of the 
fittest. I have altered the fifth edition of the Origin 
so as to confine my remarks to adaptive changes of 
structure. I had not formerly sufficiently considered 
the existence of many structures which appear to be, 
as far as we can judge, neither beneficial nor injurious ; 
and this I believe to be one of the greatest oversights as 
yet detected in my work. I may bo permitted to say 
as some excuse, that I had t\vo distinct objects in view, 
firstly, to shew that species had not been separately 
created, and secondly, that natural selection had been 
the chief agent of change, though largely aided by the 


‘ The Variation of Animals and Plants under Domestication/ vol. 
m, oolOl oco 
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inlioritod effects of habit, and slightly by the direct 

action of the Surrounding conditions. Nevertheless I 
was not able to annul the influence of my former 
belief, then widely prevalent, that each Species had 
been purposely created; and this led to my tacitly 
assuming that every detail of structure, excepting rudi- 
ments, was of some special, though unrecognised, ser- 
vice. Any one with this assumption in his mind would 
naturally extend the action of natural selection, either 
during past or present times, too far. Some of those 
who admit the principle of evolution, but reject natural 
selection, seem to forget, when criticising my book, that 
I had the above two objects in view ; hence if I have 
erred in giving to natural selection great power, which 
I am far from admitting, or in having exaggerated its 
power, which is in itself probable, I have at^least, as I 
hope, done good service in aiding to overthrow the 
dogma of separate creations. 

That all organic beings, including inan, present many 
modifications of structure which arc of no service to 
them at present, nor have been formerly, is, as I can 
now see, probable. We kno\v not ^^hat produces the 
numberless slight differences between the individuals of 
each species, for reversion only carries the problem a few 
steps backwards ; but each peculiarity must hi^ve had 
its own efficient cause. If these causes, whatever they 
may be, were to act more uniformly and energetically 
during a lengthened period (and no reason can be 
assigned why this should not sometimes occur), the 
result would probably be not mere slight individual 
differences, but ^ well-marked, constant modifications. 
Modifications which are in no way beneficial cannot 
have been kept unifoiTn through nati^al selection, 
though any which were injurious would have been thus 
eliminated. Uniformity of character would, however. 
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naturally follow from the assumed uniformity of the 
exciting causes, and likewise from the •free* intercros- 
sing of many individuals. The same organism might 
acquire in Ihis manner during successive periods suc- 
cessive moditications, and these would be transmitted 
ill a nearly uniform state as long as the exciting causes 
remained tlie same and there was free intercrossing. 
With res])cct to the exciting causes we can only say, as 
when speaking of so-called spontaneous variations, that 
they relate much more closely to the constitution of the 
A^aiying organism, than to the nature of the conditions 
to which it has been subjected. 

Conclusion . — Jn this chapter wejuwe seen that as man 
at the present day is liable, like e\crv other animal, to 
multiforin^iiidividual differences or slight variations, so 
no doubt were the early progenitors ot man ; the varia- 
tions being then as now induced by the same general 
causes, and governed by the same general and complex 
laws. As all animals tend to multiply beyond their 
means of subsistence, so it must have been with the 
progenitors of man; and^ this will inevitably have led 
to a struggle for existence and to natural s(dection. 
This latter process will have been greatly aided by 
the inherited effects of the increased use of parts; 
these two processes incessantly reacting on each other. 
It appears, also, as we shall herealter see, that various 
unimportant characters liave been acquired by man 
through sexual selection. An unexplained residuum 
of change, perhatis a large one, must be left to the 
assumed uniform action of those unknown agencies, 
which occasionally induce strongly-marked and abrupt 
deviations of structure in our domestic productions. 

Judging from the habits of savages and of the greater 
number of the Quadruihana, primeval mTen, and even 
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the ape-like progenitors of maj, probably lived in 
soeiety, With •strictly social animals, natural selection 
sometimes acts indirectly on the individual, througli 
tlie preservation of variations which are benl^ficial only 
to tlie community. A community including a large 
number of well-endowed individuals increases in number 
and is victorious over other and less well-endowed com- 
munities ; although each sef)arate member may gain no 
advantage over the otlier members of the same com- 
munity. With associated insects many remarkable 
structure^, which are of little or no service to the indi- 
vidual or its own ollspring, such as the pollen-collecting 
apparatus, or the sting of the worker-bee, or the 
great jaws of soldier;ants, have been thus acquired. 
With the higher social animals, I am not aware that 
any structure has been modified solely for the good of 
the community, though some are of secondary service 
to it. For instance, the horns of ruminants and the 
great canine teetli of baboons appear to have been 
acquired by the males as weapons for sexual strife, but 
they are used in defence of the herd or troop. In 
regard to certain mental faculties the case, as we shall 
see in the following chapter, is n holly different; for 
these faculties have been chiefly, or even exclusively, 
gained for the benefit of the community; the indi- 
viduals composing the community being at the same 
time indirectly benefited. ^ 

It has often been objected to such views as the fore- 
going, that man is one of the most lielpless and defence- 
less creatures in* the world ; and that during his early 
and less well-developed condition he would liave been 
still more helpless. The Duke of Argyll.^ for instance, 
insists®^ that “the human frame has diverged from 


‘ Primeval Man,* 1809, p. GO. 
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the structure of brutes, in the direction of greater 
physical helplessness 'and wealiness. ‘-Tha'c is to say, 
‘‘ it is a divergence wliicli of all others it is most 
“ impossible to ascribe to mere natural selection.” lie 
adduces the naked and unprotected state of the body, 
the absence of great tveih or claws for defence, the 
little strength of man, his small speed in running, and 
his slight power of smell, by which to discover food or 
to avoid danger. To these deficiencies there might 
liave been atlded the still more serious loss of the j)owcr 
of quickly climbing trees, so as to escape from enemies. 
Seeing that the unclothed Fuegians can exist under 
their wretched climate, the loss of hair would not 
have been a great injury to primeval man, if he inha- 
bited a warm country. When we compare defenceless 
man witlu^the apes, many of wliicli are piovided with 
formidable canine teeth, we must remember that these 
in their fully-developed condition arc possessed by the 
males alone, being cliiefiy used by tliem for fighting 
with their rivals; yet the females which are not thus 
provided, are able to survive. 

In regard to bodily size or strength, wo do not know^ 
whether man is descended from some comparatively 
small species, like the chimpanzee, or from one as 
powerful as the gorilla ; and, therefore, we cannot say 
whether man has become larger and stronger, or smaller 
%nd weaker, in comparison with his progenitors. We 
should, however, bear in mind that an animal possessing 
great size, strength, and ferocity, and wdiich, like the 
gorilla, could defend itself from all enemies, would 
probably, though not necessarily, have*failed to become 
social ; and this would most etfectually have checked 
the acquirement by man of his higher mental quali- 
ties, such as sympathy and the love of his fellow- 
creatures. Hence it might have been an immense 
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advantage to man to have sprung from some com- 
paratively weak creature. * 

The slight corporeal strength of man, his little speed, 
his want oi natural weapons, &c., are more lihan coun- 
terbalanced, firstly by his intellectual powers, through 
which he lias, whilst still remaining in a barbarous state, 
formed for himself weapons, tools, &C.5 and secondly by 
his social qualities which lead him to give aid to his 
fellow-men and to receive it in return. No country 
in the world abounds in a greater degree with dan- 
gerous beasts than Southern Africa ; no country pre- 
sents more fearful physical hardships than the Arctic 
regions ; yet one of the puniest races, namely, the 
Bushmen, maintain themselves in Southern Africa, as 
do the dwarfed Esquimaux in the Arctic regions. The 
early progenitors of man were, no doubt, inferior in 
intellect, and probably in social disposition, to the 
lowest existing savages ; but it is quite conceivable that 
they might have existed, or even flourished, if, whilst 
they gradually lost their brute-like powers, such as 
climbing trees, <fec., they at the same time advanced 
in intellect. But granting tln^^t the progenitors of man 
were far more helpless and defenceless than any existing 
savages, if they had inhabited some warm continent 
or large island, such as Australia or New Guinea, or 
Borneo (the latter island being now tenanted by the 
orang), tliey would not have been exposed to any special 
danger. In an area as large as one of these islands, 
the competition between tribe and tribe would have 
been sufficient, under favourable conditions, to have 
raised man, through the survival of the fittest, combined 
with the inherited effects of habit, to his present high 
position in the orgUnic scale. ^ 
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On the DEVELoPMtNT OF THE Intellectual and Moral 
Faculties during Primeval and Civilised Times. 

'I’he advancement of tlie intellectual powers through natural selec- 
tion — Importance of imitation — Social and moial faculties — 
Their development within the limits of the same tribe — Natural 
selection as aflectin^ civilised nations — Evidence that civilised 
nations were once bai barons. 

The subjects to be discussed in this chapter arc of 
the highest interest, but are treated by me in a most 
imperfect* and fragmentary manner. Mr. Wallace, 
in an admirable paper before referred to/ argues that 
man after he had partially aeipiired those intellectual 
and moral faculties which distinguish him from the 
lower animals, would have been but little liable to 
have had his bodily structure modified through natural 
selection or any other means. For man is enabled 
through his mental faculties “to keep with an un- 
“ changed body in harmony with the changing universe.” 
He has great power of adapting his habits to new 
conditions of life. He invents weapons, tools and 
•i^arious stratagems, by which he procures food and 
defends himself. When he migrates into a colder 
climate he uses clothes, builds sheds, and makes fires ; 
and, by the aid of fire, cooks food otherwise indigestible. 
He aids his fellow-men in many ways, and anticipates 
future events. Even at a remote period ho practised 
some subdivigion of labour. 


* Antliropological Keview/ May, 1804, p. clviii. 
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The loN^er animals, on tl^e other hand, must have * 
their bodil5^ structure modified in order to survive under 
greatly changed conditions. They must be rendered 
stronger, or acquire more effective teeth or claws, in 
order to defcnd themselves from new enemies ; or they 
must be reduced in size so as to escape detection and 
danger. When they migrate into a colder climate they 
must become clothed with thicker fur, or have their 
constitutions altered. If they fail to be thus modified, 
they will cease to exist. 

The case, however, is widely different, as Mr. Wal- 
lace has with justice insisted, in relation to the intel- 
lectual and moral faculties of man. These faculties are 
variable ; and we have every reason to believe that the 
variations tend to be inherited. Therefore, if they were 
formerly of high importance to primeval niiin and to 
his ape-like progenitors, they v/ould have been per- 
fected or advanced through natural selection. Of the 
high importance of the intellectual faculties there am 
be no doubt, . fur man mainly owes to them his pre- 
eminent position in the world. We can see that, in 
the rudest state of society, the individuals who were the 
most sagacious, who invented and used the best weapons 
or traps, and who were best able to defend themselves, 
would rear the greatest number of offspring. The tribes 
which included the largest number of men thus endowed 
would increase in number and supplant other tribes^ 
Numbers depend primarily on the means of subsistence, 
and this, partly on the physical nature of the coimtry, 
but in a much higher degree on the arts which are there 
practised. As ^ tribe increases and is victorious, it is 
often still further increased by the absorption of other 
tribes.^ ^ The stature and strength of the men of a tribe 

* After a time tlie members or tribes which arc absorbed tnto another 
tribe assume, as Mr. Maine remarks (* Ancient Law,’ 1861, p. 131), that 
they are the co-descendants of the same ancestors. 
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are likewise of some importance for its siiccess, and 
these depend in part on the nature and amount of the 
food which can be obtained. In Euro2)0 the men of the 
Bronze period were supj^lanted by a more j)owerfal ami, 
judging from their sword- handles, larger-handed race;^ 
but their success was probably due in a much higher 
degree to their superiority in the arts. 

All that we know about savages, or may infer from 
their traditions and from old monuments, the history 
of which is quite forgotten by the present inhabitants, 
sliew that from the remotest times successful tribes have , 
supjdanted other tribes. Relics of extinct or forgotten 
tribes have been discovered throughout the civilised 
regions of the earth, on the wild plains of America, and 
on the isolated islands in the Pacific Ocean. At the 
present day civilised nations are everywhere supjfianting 
barbarous nations, exceiDting uhere the climate oj)poses 
a deadly barrier; and they succeed mainly, though not 
exclusively, through their arts, whicdi are the j>roducts 
of the intellect. It is, therefore, highly probable that 
with mankind the intellectual faculties have been 
gradually perfected through natural selection ; and this 
conclusion is sullicient for our purpose. Undoubtedly 
it would have been very interesting to have traced the 
develojnnent of each separate faculty from the state in 
which it exists in the lower animals to that in which it 
exists in man ; but neither my ability nor knowledge 
permit the atterajit. 

It deserves notice that as soon as the progenitors of 
man became social (and this probably occurred at a 
very early period), the advancement <rf the intellectual 
faculties will have been aided and modified in an 
important manner, of which we see only traces in 


• Morlot, ‘ Soc. Vaud. Sc. Nat.' 1860, p. 29t. 
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the lowur animals, namely^ through the principle 
of imitation, ^together with .reason and experience. 
Apes are much given to imitation, as are the lowest 
savages ; and the simple fact previously •referred to, 
that after a time no animal can be caught in the same 
place by the same sort of trap, shews that animals learn 
by experience, and imitate each others’ caution. Now, 
if some one man in a tribe, more sagacious than the 
others, invented a new snare or weapon, or other means 
of attack or defence, the plainest self-interest, without 
the assistance of much reasoning power, would prompt 
the other members to imitate him ; and all would thus 
profit. The habitual practice of each new art must 
likewise in some slight degree strengthen the intellect. 
If the new iuvention*werc an important one, tlie tribe 
would increase in number, spread, and supj^aut other 
tribes. In a tribe thus rendered more numerous there 
would always be a rather better chance of the birth of 
other superior and inventive members. If such men 
left children to inherit their mental superiority, the 
cliance of the birth of still more ingenious members 
would be somewhat better, and in a very small tribe 
decidedly better. Even if they left no children, the 
tribe would still include their blood-relations ; and it has 
been ascertained by agriculturists^ that by preserving 
and breeding from the family of an animal,* whicli 
when slaughtered was found to be valuable, the desireck 
character has been obtained. 

Turning now to tlie social and moral faculties. In 
order that primeval men, or the ape-like progenitors 
of man, should have become social, they must have 


* I have given instances in my ‘Variation of Animals under Domes*- 
tication,’ vol. ii. p. 196. 
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acquired the same instinctive feelings which i-npel otlier 
animals to live in a body; and they ,no cioubt exhi- 
bited the same general disposition. They would have 
felt uneasy whim separated from their comrades, for 
whom they W'ould have felt some degree of love ; they 
would have ^varned each other of danger, and liave 
given mutual aid in attack or defence. All this implies 
some degree of sympathy, fidelity, and courage. Such 
social qualities, the paramount importance of which 
o the lower animals is disputed by no one, were no 
doubt acquired by the progenitors of man in a similar 
manner, namely, through natural selection, aided by 
inherited habit. When two tribes of primeval man, 
living in the same country, came into competition, 
if tlie one tribe included (other circumstances being 
equal) a ^greater number of courageous, sympathetic, 
and faithful members, ^\ho were always ready to warn 
each otheu- of rlanger, to aid and defend each other, this 
tribe would without doubt succeed best and conquer the 
other. Let it be borne in mind how all-important, in 
the never-ceasing wars of savages, fidelity and courage* 
must be. The advantage uhich disciplined soldiers 
have over undisciplined *^hordes follows chiefly from the 
confidence which each man feels in his comrades. 
Obedience, as Mr. llagehot has well shewn,® is of the 
highest value, for any fonn of government is better 
^.than none. Selfish and contentious people will not 
cohere, and without coherence nothing can be effected. 
A tribe possessing the above qualities in a high de- 
gree would spread and be victorious over other tribes ; 
but in the course of time it w'ould, judging from all 
past history, be in its turn overcome by some other 


® See a romaiknble sf-rirs of articles on Pliybies and Politics ni tlu* 
‘ Fortnightly Kcview,* Nov. 18h7 ; April 1, ISUS; July 1, ISSO. 
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and still Jhore highly endowed tribe. Thus the social 
and moral* qualities would tend slowly to advance and 
be diffused tliruiighout the world. 

But it may be asked, how within the lifnits of the 
same tribe did a large number of members first become 
endowed with these social and moral qualities, and 
how was the standard of excellence raised? It is 
extremely doubtful whether the ofispring of the more 
sympathetic and benevolent parents, or of those whicli 
were the most faithful to their comrades, would be 
reared in greater number than the cliildren of selfisli 
and Irc'aclu'rous parents of the same tribe. He who 
was ready to sacrifice liis life, as many a savage has 
been, rather than betray his comrades, would often leave 
no offspring to inherit his noble nature. The bravest 
men, wlio were always willing to come to tlie front in 
var, and who freely risked their lives for others, would 
on an average perish in larger number than other men. 
Therefore it seems scarcely possible (bearing in mind 
that we are not here speaking of one tribe being vi(*- 
torious over another) that the number of men gifted 
with such virtues, or that the standard of their excel- 
lence, could be increased through natural selection, that 
is, by the survival of the fittest. 

Although the circumstances which lead to an increase 
in the number of men thus endow^ed within the same 
tribe are too complex to be dearly followed out, we cai^ 
trace some of the probable steps. In the first place, as 
the reasoning powers and foresight of the members 
became improved, each man would soon learn from 
experience that "if he aided his fellow-men, he would 
commonly receive aid in return. From tliis low motive 
he might acquire the habit of aiding his^ fellows ; and 
the habit of performing benevolent actions certainly 
strengthens the feeling of sympathy, which gives the 
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first impulse to benevolent actions. Habits ^moreover, 
followed during many generations probably tend to be 
inherited. 

But tliefe is another and much more powerful sti- 
mulus to the development of the social virtues, namely, 
the praise and the blame of our fellow-men. The love 
of ajiprobation and the dread of infamy, as well as the 
bestowal of praise or blame, are primarily due, as we 
have seen in the third chapter, to the instinct of sym- 
pathy; and tliis instinct no doubt was originally acquired, 
like all the other social instincts, through natural selec- 
tion. At how early a ])eriod the progenitors of man, in 
the course of their development, b(T‘ame capable of feel- 
ing and being impelled by the })raise or blame of their 
fellow-creatures, e cannot, of course, say. But it appears 
that oveiT- dogs appreciate encouragement, praise, and 
blame. Tlie rudest savages feel the sentiment of glory, 
as they clearly show by preserving the trophies of their 
prow^css, by their habit of excessive boasting, and even 
by the extreme care Avliicdi they take of their personal 
appearance and decorations ; for unless they regarded 
the opinion of their co^irades, such habits would be 
senseless. 

They certainly feel shame at the breach of some of 
their lesser rules ; but how far they experience I'emorse 
is doubtful. I was at first surprised that I could not re- 
-collect any recorded instances of this feeling in savages ; 
and Sir J. Lubbock® states that he kno>v8 of none. 
But if we banish from our minds all cases given in 
novels and plays and in death-bed confessions made 
to priests, I doubt whether many of hs have actually 
witnessed remorse; though we may have often seen 
shame and Qontrition for smaller offences. Remorse is 


* Origin of Civilisation,’ 1870, p. 2G5. 
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a deeply linden feeling. It is incredible that a savage, 
who will sacriftce his life rather than betray liis tribe, 
or one who will deliver himself up as a prisoner rather 
than break his parole,’ would not feel remorse in his 
inmost soul, though he might conceal it, if he had failed 
in a duty which he held sacred. 

We may therefore conclude that primeval man, at a 
very remote period, would have been influenced by the 
praise and blame of his fellows. It is obvious, that the 
members of the same tribe would approve of conduct 
which appeared to them to be for the general good, and 
would reprobate that w^hich appeared evil. To do good 
unto others — to do unto others as ye would they should 
do unto you, — is tlie j'oundation-stono of morality. It 
is, therefore, hardly possible to exaggerate the impor- 
tance (luring rude times of the love of praife and the 
dread of blame. A man who was not impelled by any 
deep, instinctive feeling, to sacrifice his life for the good 
of others, yet was roused to such actions by a sense 
of glory, would by his example excite the same wish 
for glory in other men, and would strengtlien by exer- 
cise the noble feeling of admiration. He might thus 
do far more good to Ins tribe than by begetting offspring 
wdth a tendency to inherit his ow n high character. 

With increased experience and reason, man p^ceives 
the more remote consequences of his actions, and the 
self-regarding virtues, such as temperance, chastity, &c.,^ 
which during early times are, as wo have before seen, 
utterly disregarded, come to be highly esteemed or even 
held sacred. I need not, liowever, repeat what I have 
said on this head in the third chapter. Ultimately a 
highly complex sentiment, having its first origin in the 


^ Mr. Wftllrtco gives eases in liis ‘ Contributions to tbo Theory oi 
Natuial Selection/ 1870, p. 354. 
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social instincts, largely guided by the approbation of 
our fellow-inen, ruled by reason, self-fliterest, and in 
later times by deep religious feelings, contirincd by 
instruction and habit, all combined, constitute our moral 
sense or conscience. 

It must not bo forgotten that altlioiigh a higli stand- 
ard of morality gives but a slight or no advantage to 
each individual man and his children over the other 
tnen of the same tribe, vet that an advancement in the 
standard of morality and an increase in the number 
of well-endowed men ^^ill certainly give an immense* 
a<l vantage to one tril)e over another. There can bo no 
doubt that a tribe including many members ^^ho, from 
possessing in a high degree the spirit of {)atriotism, 
lidelity, obedience, courage, and sympathy, were always 
ready to *give aid to each other and to sacritice them- 
selves for the (‘omnion good, would bo victorious over 
most other tribes; and this would be natural selection. 
At all times tliroughout the vorld tribes have sup- 
planted other tribes; and as morality is one element 
in their success, the standard of morality and the num- 
ber of uell-(‘ndowed mer will thus everywhere tend to 
rise and increase. 

It is, however, very diflieult to form any judgment why 
one pa4’’tifular tribe and not another has been succv'ssful 
and has risen in the scale of civilisation. Many savages 
^are in the same condition as when first discovered S(^veral 
centuries ago. As Mr. llagehot has remarked, we are 
apt to look at progress as the normal rule in human 
society ; but history refutes this. Tho ancients did not 
even entertain the idea ; nor do tho oriental nations at 
the present day. According to anotheu' high authority, 
Mr. ilaine,® « ‘ the greatest part of mankind has never 

** ‘Ancient Law/ ISlil, p. 22. For Mr. BugolioVs remarks, ‘Fort- 
nightly Review,’ April 1, 1SG8, p. 452. 
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shewn particle of desire that its civil institutions 
should be in^roved.” Progress seems to depend on 
many concurrent favourable conditions, fiir too complex 
to be followed out. But it has often been remarked, that 
a cool climate from leading to industry and the various 
arts has been highly favourable, or even indispensable 
for this end. The Esquimaux, pressed by hard necessity, 
have succeeded in many ingenious inventions, but their 
climate has been too severe for continued progresilS^ 
Nomadic^ habits, whether over wide plains, or through 
the dense forests of the tropics, or along the shores of 
the sea, have in every case been highly dctrimentaL 
Whilst observing the barbarous inhabitants of Tierra 
del Euego, it struck, me that the possession of some 
property, a fixed abode and the union of many families 
under a chief, were the indispensable req!lis>ites for 
civilisation. Such habits almost necessitate the culti- 
vation of the ground ; and the first steals in cultivation 
would probably result, as I have elsewhere shewn,® from 
some such accid(;nt as the seeds of a fruit-tree falling 
on a heap of refuse and producing an unusually fine 
variety. The problem, ho\Nev/% of the first advance of 
savages towards civilisation is at present much too diffi- 
cult to be solved. 


Natural Seltction as affecting Civilised Nations , — In 
the last and present chapters 1 have considered thS" 
advancement of man from a former semi-human con- 
dition to his present state as a barbarian. But some 
remarks on the agency of natural selection on civilised 
nations may be here worth adding. This subject has 
been ably discussed by Hr. W. E. Greg,^® and previously 

® * The Variation of Animals and Plants under DoRiesticatloii,’ vol. i. 
p. 300. 

‘ Fraser's Magazine,* Sept. 18(58, p. 3.53. This article seems to 
have struck many persons, and has given rise to two rcma^able essays 
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by Mr. Wallace and IMr. Galtoii.^^ Most of n/y remarks 
are taken from these three authors. Wfth savages, the 
weak in body or mind are soon eliminated ; and those 
that survive commonly exhibit a vigorous state of 
health. We civilised men, on the other hand, do our 
utmost to check the process of elimination ; we build 
asylums for the imbecile, the maimed, and the sick ; we 
institute poor-laus; and our medical men exert their 
^most skill to save the life of every one to the last 
moment. There is reason to believe that vaccination 
has preserved thousands, Avho from a weak constitution ^ 
would formerly have succuml)cd to small-pox. Thus 
the weak members of civilised societies propagate their 
kind. Xo one who has attende/1 to the breeding of 
domestic animals vill doubt that this must be highly 
injurious ifo the race of man. It is surprising how soon 
a nant of care, or care wrongly directed, leads to the 
degeiioration of a domestic ra(*e; but excepting in tlie 
case of man himself, hardly any one is so ignorant as 
to allow his worst animals to breed. 

The aid vhich wo feel impelled to give to tlie help- 
less is mainly an incidfiiital result of the instinct of 
sympathy, nhich was originally acquiiod as part of 
the social instincts, but subsequently rendered, in the 
mannei; previously indicated, more tender and more 
widely diftused. Xor could we check our sympathy, if 
^0 urged by hard reason, without deterioration in the 


and a rejoinder in the ‘ Speetator/ Oct. 3rd and 17th 18G8. It has 
also been (liscii'^sed in the ‘ Q Journal of Science/ 18G9, p. 152, and by 
Mr. Lawson Tait jn tlie ‘ Dublin Q. Jouraal of Medical Science,’ Feb. 
18G9, an<l by Mr. E. Ray Laiikcster in his ‘ Coinpnrutive I/ingcvity,* 
1870, p. 128. Similar views appeared previously m the ‘ Australsisian,’ 
July 13, J8G7. I have borrowed ideas from several of these writers. 

** For Mr. Wallace, see ‘ Anthropolog, Review,* as before cited. 
Mr Gallon in ‘Macmillan’s Magazine,’ Aug. 1865, p, 318; also his 
great work, ‘Hei editary Genius,’ 1870. 
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noblest of our nature. 'J'he surgeon may harden 
himself whilst •performing an operation, for he knows 
that he is acting for the good of his patient; but if we 
were intentionally to neglect the weak and ^lielijless, it 
could only be for a contingent benefit, with a certain 
and great present evil. Hence we must bear without 
complaining the undoubtedly bad effects of the weak 
surviving and propagating their kind ; but there ai)pears 
to be at least one check in steady action, namely tl^ 
weaker and inferior members of society not marrying 
' so freely as the sound ; and this check might be inde- 
finitely increased, though this is more to be hoped for 
than expected, by the weak in body or mind refraining 
from marriage. , 

In all civilised countries man accumulates property 
and bequeaths it to bis children. So that i\fo children 
in the same country do not by any means start fair in 
the race for success. But this is far from an unmixed 
evil ; for without the accumulation of capital the arts 
could not progress ; and it is (diiefly through their power 
that the civilised races have extended, and are now 
everywhere extending, their range, so as to take the place 
of the lower races. Nor does the juoderate accumulation 
of wealth interfere with the process of selection. When 
a poor man becomes rich, his children enter tjades or 
professions in which there is struggle enough, so that 
the able in body and mind succeed best. The presence 
of a body of well-instructed men, who have not to 
labour for their daily bread, is important to a degree 
which cannot be over-estimated ; as all high intellectual 
work is carried on by them, and on such work material 
progress of all kinds mainly depends, not to mention 
other and higher advantages. No doubt wealth when 
very great tends to convert men into useless drones, but 
their number is never large ; and some degree of elimi- 
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nation liere occurs, as we daily see rich men, \/ho liappen 
to be fools or profligate, squandering ^way all their 
Avealth. 

Primogeiiiture with entailed estates is a more direct 
evil, though it may formerly Iuxa^c been a great advan- 
tage by the creation of a dominant class, and any 
govei'iiment is better than anarcliy. The eldest sons, 
though they may be weak in body or mind, generally 
marry, whilst the younger sons, however superior in these 
respects, do not so generally marry. Nor can worthless 
eldest sons Avitii entailed estates squander their wealth. 
But here, as elsewhere, the relations of civilised life are 
so complex that some compensatory checks intervene. 
T''he men Avho are rich thnjugh pymogeniture are able 
to select generation after generation the more beautiful 
and charifiing women; and these must generally be 
healthy in body and active in mind. The evil con- 
sequences, sucdi as they may be, of the continued pre- 
servation of the same line of descent, without any 
selection, are checked by men of rank alw ays w ishing to 
increase their A\ealth and pow'er; and this they effect 
by marrying heiresses. J3ut the daughters of parents 
who have produced single children, are themselves, as 
Mr. Galton has shewn,^'*^ apt to be sterile ; and thus 
noble families are continually cut off in the direct line, 
and their wealth flows into some side channel; but 
Unfortunately this channel is not determined by supe- 
riority of any kind. 

Although civilisation thus checks in many ways the 
action of natural selection, it apparently favours, by 
means of improved food and the freedom from occa- 
sional hardshijis, the better development of the body. 
This may be .inferred from civilised men having been 


< Hereditary Genius/ 1S70, p 132-140. 



V. 


CIVILISED NATIONS, 


171 


found, \\ licii*evei* compared, to bo physically stronger than 
savages. Tlieji appear also to have equal powers of 
endurance, as has been proved in many adventurous 
expeditions. Even the great luxury of the tich can be 
but little detrimental ; for tlio expectation of life of our 
aristocracy, at all ages and of both sexes, is very little 
inferior to that of healthy English lives in the lower 
classes.^^ 

We will now look to the intellectual foculties alone. 
If in each grade of society the members were divided 
into two equal bodies, the one including the intel- 
lectually superior and the other the inferior, there can 
be little doubt that the former would succeed best in 
all occupations and rear a greater number of children. 
Even in the lowest walks of life, skill and ability must 
bo of some advantage, though in many ooicupations, 

I > wing to the great division of labour, a very small 
one. Hence in civilised nations there vill be some 
tendency to an increase both in the number and in 
the standard of the intellectually able. But 1 do not 
wish to assert that this tendency may not be more than 
counterbalanced in other ways, as by the multiplication 
of the reckless and improviileiit ; but even to such as 
these, ability must be some advantage. 

It has often been objected to views like the fore- 
going, that the most eminent men who have ever lived 
have left no ofispring to inherit their great intellectu 
Mr. Galton says,^'^ “I regret I am unable to solve the 

simj)le question whether, and how far, men and women 
“ who are prodigies of genius are infertile. 1 have, how- 
“ ever, shewn that men of eminence are by no means so.” 


See the fifth and sixth columns, compiled from good authorities, 
in the table given in Mr. E. R. Laiikestcr’s ‘ Comparative Longevity,* 
1870, p. 115. • 

* Hereditary Genius,* 1870, p. 330. 
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Great lawgivers, the founders of benefieenji religions, 
great philosophers and discoverers in science, aid the 
progress of mankind in a far higher degree by their 
works thai\ by leaving a numerous progeny. In the 
Ci\so of corporeal structures, it is tlui selection of 
the slightly better-endo\Aed and the elimination of the 
sliglitly less well-endowed individuals, and not the pre- 
servation of strongly-marked and rare anomalies, that 
leads to the advancement of a species.^^ So it will be 
with the intellectual fa<‘ulties, namely from the some- 
what more able men in each grade of societ} succeeding 
rather better than the less able, and consequently in- 
creasing in numlier, if not otherwis(‘ jirevmited. When 
in any nation the standaid of intellect and the number 
of intellectual men have increased, we may expect from 
the law o£ the deviation from an average, as shewui by 
Mr. Galton, that prodigies of genius will appear some- 
what more frequently than before. 

Ill regard to the moral qualities, some (dimination of 
the worst dispositions is always in progress even in tlie 
most civilised nations. iMalefactors are ex{‘Cut(Ml, or 
imprisoned for long periods, so that they cannot freely 
transmit their bad qualities. 3Ielancholic and insane 
])crsons are confined, or commit suicide. Violent and 
quarrel.soine men often come to a bloody end. Ilestless 
men wllio will not follow any steady occupation — and 
#^his relic of barbarism is a great check to civilisation^® — 
emigrate to newly-settled countries, where they prove 
useful pioneers. Intemperance is so highly destructive, 
that the expectation of life of the intemperate, at the 
age, for instance, of thirty, is only 13*8 years ; whilst for 
the rural labourers of England at the same age it is 


“ * Orii'm of Sp(*€it8* (fifth edition, 186i>), p. 104. 
‘Hereditary Genius,’ 1870, p. 347. 
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40‘59 ycaiy;.^' Profligate women bear few cliildron, and 
profligate men* rarely marry ; both suffer from disease. 
In the breeding of domestic animals, the elimination of 
those individuals, though few in number, which are in 
any marked manner inferior, is by no means an unim- 
portant element towards success. This especially holds 
good with injurious characters which tend to reappear 
through reversion, such as blackness in sheep ; and 
with mankind some of the worst dispositions, ^^hich 
occasionally without any assignable cause make their 
appearance in families, may perha])s be reversions to 
a savage state, from which we are not removed bv very 
many generations, fldiis view seems indeed recognised 
in the common expression that such men are the black 
sheep of the family. 

With civilised nations, as far as an advam*cd stand- 
ard of morality, and an increased number of fairly 
well-endoued men are concerned, natural selection ap- 
parently efleets but little; though the fundamental 
social instincts were originally thus gained. But I 
have already said enough, uhilst treating of the lower 
races, on the causes which lead to the ad\ance of 
morality, namely, the approbation of our fellow-men — 
the strengthening of our sympathies by habit — example 
and imitation — reason — experience and even self-inte- 
rest — instruction during youth, and religious feelings. 

A most important obstacle in civilised countries te^ 
an increase in the number of men of a superior class has 
been strongly urged by Jlr. Greg and Mr. Galton,^® 

” E. Ray Lankester, ‘Comparative Longevity,’ 1870, p. 115. The 
table of the intemperate is from Neison’s ‘Vital Statistics.* In regard 
to prolligacy, see Dr. Farr, “ Influence of Marriage on Mortality,” ‘ Nat. 
Assoc, for tho Promotion of Social Science,’ 1858. „ 

** ‘ Fraser’s Magazine,’ Sept. 1868, p. 853. ‘ Macmillan’s Magazine,’ 
Aug. 1865, p. 318. The Rev. F. W. Farrar (‘ Fraser’s Mag.,* Aug. 1870, 
p. 264) takes a different view. 
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namely, the fact that the very poor and who 

are otten degraded by viee, almost invariably marry 
early, whilst the eareful and frugal, who arc generally 
otherwise virtuous, marry late in liie, so that tliey inay 
be able to support themselves and their children in 
comfort. Those who marry early prodiieo within a 
given period not only a greater number ot generations, 
but, as shew n by Dr. Duncan,^® they [wodiice many move 
chddren. '^I1ie children, moreover, that are born by 
mothers during the prime ol* life are heavita* and larger, 
and therefore probably more vigorous, than tiioso born 
at othtu' periods. Thus the reckless, degraded, and 
often vjcious members of society, tend to increase at a 
quicker rate* than tin* provident and generally virtuous 
members. Or as Jlr. Greg puts the c.ise: “The care- 
“ less, sqiialid, unaspiring Irishman multiplies like 
“rabbits: the frugal, foreseeing, sell-respecting, am- 
“ bitious Scot, stern in liis morality, spiritual in his 
“ faith, sagacious and disciplined in his intelligence, 
“passes his best years in struggle and in celibacy, 
“marries lab*, and letives few behind him. Given a 
“ land originally peopletj by a thousand SaNons and a 
“ thousand Celts — and in a dozen generations five-sixths 
“of the population would be Celts, but live-sixths ot 
“the property, of the power, of the intellect, would 
“ belong to the one-ftixth of Saxons that remained. 

^ In the eternal ‘struggle for existence,’ it would bo 
“the inferior and less fa\oured race that had prevailed 
“ — and prevailed by virtue not of its good qualiti(*s 
“ but of its faults.” 

There are, liowever, some checlcs to this downward 
tendency. We have seen tliat the iiit(‘mpcrate suficr 

*‘On tlie Ltws of the Fcrtihiy of Wcjiuu,” in •Tiniibaet. Jlouil 
JSoc.* Edinburgh, vol. xxiv. p. 287. hot:, Mr. Galhm, ‘IleroiiitniN 
G( liiiix/ p. 1152-357, loi ohfcervution.'. to the above cifect. 
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from a high rate of mortality, and the extremely pro-* 
fligatc leave fe^v offspring. The poorest classes crowd 
into towns, and it has been proved by Dr. Stark from 
the statistics of ten years in Scotland, that#at all ages 
tlie death-rate is higher in towns than in rural districts, 
‘‘and during the hrst five years of life the town death- 
“ rate is almost oxa<itly double that of the rural districts.” 
'As these returns include both the rich and the poor, no 
doubt more than double the number of births uould be 
l equjsite to keep up the number of the very poor inha- 
bitants in the towns, relatively to those in the country. 
With women, marriage at too early an age is highly 
injurious; for it has boon found in France that, ‘‘twice 
“ as many wives under twenty die in the year, as died out 
“ of thc‘ same number t)l‘ the unmarried.” The mortality, 
also, of husbands under tw enty is “ excessive^^ high,” *^^ 
but what the cause of this may be seems doubtful. 
Lastly, if the men who prudently delay marrying until 
they can bring up their families in comfort, were to 
select, as they often do, women in the prime of life, the 
rate of increase in tlie better class would be only slightly 
lessened. 

It was established from an enormous body of statistics, 
taken during 1 853, that the unmarried men throughout 
France, between the ages of twenty and eighty, die in a 
much larger proportion than the married : for instance, 
out of every lOUO unmarried men, between the ages of, 
twenty and thirty, 11*3 annually died, whilst of the 
married only 0*5 died.'*^ A similar law was proved to 

‘ Tenth Annual Report of Births, Deaths, &c., in Scotland,* 1867, 
p. xxix. 

These quotations are taken from our highest authority ou such 
questions, namely, Dr. Farr, in his paper “ On the Influence of Marriage 
on tlie Mortality of tliC Fn nch People,” reail befoiq the Nat. Assoc, 
for the Pioinotiyn of Social Science, 1858. * 

** Dr. Farr, ibid. The quotations given below are extracted from 
the same striking papei. 
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hoLl good, (luring the years 1803 and 1804, ^^ith tlio 
entire population above the age of twenty in Scotland : 
for instance, out of every lOOO unmarried men, between 
the ages of t^^enty and thirty, 144)7 annnally died, 
\\hilst of the married only 7*24 died, that is less than 
lialf.“^ Dr. Stark remarks on this, ‘‘ Bachelorhood is 
“more destinctive to life than the most unwholesome 
“ trades, or than residence in an unwhole.some house or 
“ district wliere there has never b(*en the most distant 
“ attempt at sanitary improvement.” lie consiflers that 
the los->(‘ne(l mortality is the direct result of “ marriage, 
“ and the more regidar domestic habits which attend that 
“state.” lie admits, liowever, that the intemperate, 
profligate, and (*rimiiial classes, whose duration of life 
is low, do not commonly marry; and it must like- 
wise be jjdmitted that men with a w('ak constitution, 
ill health, or any great infirmity in body or mind, wdll 
often not wish to marry, or will be rejected. Dr. Stark 
seems to have come to the conclusion tliat marriage in 
itself is a main cause of prolonged life, from finding 
that aged married men still have a considerable advan- 
tage in thi^ lespect over the unmarritMl of the same 
advanced age ; but every one must have known instances 
of men, wla; with weak health during youth did not 
marry, and yet have survived to old age, though 
remaining weak and therefore always with a lessened 
^chance of life. There is another remarkable circum- 
stance which s.eems to support Dr. Stark’s eonclusum, 
namely, that widows and widowers in France suffer in 
comparison with the marrie‘d a very heavy rate of mor- 
tality; but Dr. Farr attributes this to the poverty and 


** I hfivo taken tlie moan of the quinquennial moans, ^ivm in ‘The 
Tenth Annual Ihqiort of Birtlis, D< aths, Ac., in Scotland,’ 1807. The 
quotation from Dr. Stark is copic<l from an article in the ‘Daily News,’ 
Oct. 17th, 1868, which Dr. Farr considers very carefully written. 
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evil habits consequent on the disruption of the family, 
and to grief. Qn the whole we may conclude with Dr. 
Farr that the lesser mortality of married than of unmar- 
ried men, which seems to be a general law, * is mainly 
due to the constant elimination of imperfect types, and 
to the skilful selection of the finest individuals out of 
each successive generation;” the selection relating only 
to the marriage state, and acting on all corporeal, in- 
tellectual, and moral qualities. We may, therefore, 
infer that sound and good men who out of prudence 
remain for a time unmarried do not suffer a high rate 
of mortality. 

If the various checks specified in the two last para- 
graphs, and perhaps others as yet unknown, do not 
prevent the reckless, tTio vicious and otherwise inferior 
members of society from increasing at a qukker rate 
than the better class of men, the nation will retro- 
grade, as has occurred too often in tliQ history of the 
world. We must remember that progress is no invari- 
able rule. It is most difficult to say why one civilised 
nation rises, becomes more powerful, and spreads more 
^\idely, than another ; or why the same nation progresses 
•more at one time than at another. AVe can only say 
that it depends on an increase in the actual number of 
the population, on the number of the men endowed 
with high intellectual and moral faculties, as well as 
on their standard of excidleiico. Corporeal structure, 
except so far as vigour of body leads to vigour of mind, 
ajipears to have little influence. 

It has been urged by several writers that as high 
intellectual powers are advantageous to a nation, the 
old Greeks, who stood some grades higher in intellect 
than any race that has ever existed,*^ ought to have 

** See the ingenious and original argument on this subject by Mr. 
Galton, * Hereditary Genius,* p. 310-342. 
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risen, if the ppwer of natural selection were real, still 
higher in the scale, increased in numher, and stocked 
the whole of Europe. Here we have the tacit assump- 
tion, so offen made with respect to corporeal structures, 
that there is some innate tendency to\vards continued 
development in mind and body. But develo])ineiit of 
all kinds depends on many concurrent favourable cir- 
cumstances. Xatural selection acts only in a tentative 
manner. Individuals and races may have acc|uired 
certain indisputable advantages, and yet have perished 
from foiling in other (*haracters. Tlie Greeks may have 
retrograded from a want of coherence betueen the many 
small states, from the sm.ill size of their whole country, 
from the practice of slavery, or from extreme sensuality ; 
for they did not succumb until “they were enervat(*d 
“ and coirupt to the very core.”"*^ The v\est(‘rn nations 
of Europe, who now so immeasurably surpnss their 
former savage ^n-ogeuitors and stand at the summit of 
civilisation, owe little or none of their suptniority to 
direct inheritance from the old Greeks; though th(*y 
owe much to the written works of this wonderful peojde. 

Who can posdivxdy ^say wliv^ the Spanish nation, 
so dominant at one time, has becm distanced in the’ 
race. The awak(ming of the nations of Europe from 
the dtp’k ages is a still more perplexing problem. At 
this early period, as Mr. Galton“^ has remarked, almost 
all the men of a gentle nature, those givcui to medi- 
tation or culture of the mind, had no refuge except in 
the bosom of the Churcli wdiich demanded celibacy ; 

” Mr. Greg, * Fraser’s Mogazine,’ Stpt. 1868, p. 3.57. 

‘Hereditary Genius,’ 1870, p. 3.57-.359. The Kev. F. H. Farrar 
(‘ Fraser's Mng.’, Aug. 1870, p. 2r)7) advances arguments on the other 
side. Sir C. LyeU had already (* Priiirjjdcs of Otology,’ vol. ii. 1808, 
p. 489) called attention, in a striking i^assage, to the evil mOuenco of 
the Holy Inquisition in having lowered, though selection, the general 
standard of intelligence in Europe. 
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and tliis could hardly fail to have had a deteriorating 
influence on eft,cli successiv^e generation. During this 
same period the Holy Inquisition selected w^;!! extreme 
care the freest and boldest men in order to burn or 
imprison tlieml In Spain alone some of the best men — 
those who doubted and questioned, and without doubting 
tliere can be no progress — were eliminated during three 
centuries at the rate of a thousand a year. The evil 
which the Catliolic Church has thus effected, though 
no doubt counterbalanced to a certfiin, 2:)erliaps large 
extent in other ways, is incalculable ; nevertheless, 
Europe has 2)rogressod at an unparalleled rate. 

The remarkable success of the English as colonists 
over other European stations, which is well illustrated by 
comparing the progress of the Canaflians of English and 
French extraction, has been ascribed to their daring 
“and persistent energy;” but who can say how the 
English gained their energy. There* is ajDparently 
much truth in the belief that the wonderful progress 
of the United States, as well as the character of the 
jieople, are the results of natural selection ; the more 
energetic, restless, and eourag: 50 us men from all parts 
of Europe having emigrated during the last ten or 
twelve generations to that great country, and having there 
succeeded best.^ Looking to the distant futuue, I do 
not think that the Eev. Mr. Zincke hikes an exaggerated 
view when he says “All other series of events — as' 
“ that which resulted in the culture of mind in Greece, 

“ and that which resulted in the empire of Rome — only 
“ appear to have purpose and value when viewed in 
“ connection with, or rather as subsidiary to ... . the 
“ great stream of Anglo-Saxon emigration to the west.” 

Mr. Gallon, * Macmillan’s Magazine,’ August, 1865, p. 325. See 
also, ‘ Nature,’ “ On Darwinism and National Life,” Dec. 1869, p. 184. 

* Last Winter in the United States,* 1868, p. 29. 

N 2 
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Obscure as is the problem of the advance of civilisation, 
we can at least see that a nation which produced during 
a lengthened period the greatest number of highly intel- 
lectual, energetic, brave, patriotic, and benevolent men, 
would generally prevail over less fiivoured nations. 

Natural selection Ibllows from the struggle for exist- 
ence ; and this from a rapid rate of increase. It is 
impossible not bitterly to regret, but uliether ^^isely 
is another question, tlie rate at wliicli man tends to 
increase ; for this leads in barbarous tribes to infan- 
ticide and many other evils, and in civilised nations to 
abject poverty, celibacy, and to the late marriages of 
the prudent. Ihit as man suffers from the same ])hysical 
evils with the lower animals, ho li/is no right to expect 
an immunity from the evils consequent on the struggle 
for exi^tclice. Had he not been subjected to natural 
selection, assuredly he would never have attained to 
the rank of manhood. When w'o see in many parts 
of the world enormous areas of the most fertile land 
peopled by a few wandering savages, but which are 
capable of supporting numerous happy homes it might 
be argued that the struggle for existence had not been 
sufficiently severe to force man upwards to his highest 
standard. Judging from all that we know of man and 
the Ic^er animal^ there has ahvays been sufficient 
variability in the intellectual and moral faculties, for 
"their steady advancement through natural selection. 
No doubt such advancement demands many favourable 
concurrent circumstances ; but it may well be doubted 
whether the most favourable would have sufficed, had 
not the rate of increase been rapid, and the consequent 
struggle for existence severe to an extreme degree. 

• 

On the evidence that all civilised nations were once bar- 
larous . — As we have had to consider the steps by which 
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some somi-human creature has been gradually raised to 
the rank of man in his most perfect state, the present 
subject cannot be quite passed over. But it has been 
treated in so full and admirable a manner by Sir J. 
Lubbock,^ Mr. Tylor, Mr. McLennan, and others, that 
I need here give only the briefest summary of their 
results. The arguments recently advanced by the 
Duke of Argyll and formerly by Archbishop Whately, 
in favour of the belief that man came into the world 
as a civilised being and that all savages have since 
undergone degradation, seem to me weak in comparison 
with those advanced on the other side. Many nations, 
no doubt, have fallen away in civilisation, and some 
may have lapsed into utter barbarism, though on this 
latter head I have not met with any evidence. The 
Fuegians were probably compelled by other (sonquering 
hordes to settle in their inhospitable country, and they 
may have become in consequence somewhat more 
degraded’; but it would be difficult to ])rove that they 
have fallen much below the Botocudos who inhabit the 
finest parts of Brazil. 

The evidence that all civilised nations are the de? 
scendants of barbarians, consists, on the one side, of 
clear traces of their former low condition in still-existing 
customs, beliefs, language, &c. ; anc^ on the other side, 
of proofs that savages are independently able to raise 
themselves a few steps in the scale of civilisation, and’* 
have actually thus risen. The evidence on the first 
head is extremely curious, but cannot be here given : 

I refer to such cases as that, for instance, of the art of 
enumeration, which, as Mr. Tylor clearly shews by the 
words still used in some places, originated in counting 

** *Ou tho Origin of Civilisation,* ‘Proc. Ethnological Soc.’ Nov. 
26, 1867. 

‘ Primeval Man,* 1869. 
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the fingers, first of one liaiid and then of the other, 
and lastly of the toes. We have traces i^of this in our 
own decimal system, and in the Roman numerals, which 
after reacMng to the number V., change into VL, &c., 
when the other hand no doubt was used. So again, 
“ when we speak of three-score and ten, we are couiit- 
“ ing by the vigesimal system, each score thus ideally 
“ made, standing for 20 — for ‘one man’ as a Mexican 
“ or Carib would put it.”^^ According to a large and 
increasing school of philologists, every language bears 
the marks of its slow and gradual evolution. So it 
is w’ith the art of writing, as letters are rudiments of 
pictorial representations. It is hardly possible to read 
i[r. 3l‘Lennan’s work^“ and not admit that almost all 
civilised nations still retain some traces of such rude 
habits as the forcible capture of wives. What ancient 
nation, as the same author asks, can be named that was 
originally monogamous? The primitive idea of justice, 
as shewn by the law of battle and other customs of 
which traces still remain, was likewise most rude. Many 
existing superstitious are the remnants of former false 
religious beliefs. The highest form of religion — the 
grand idea of God hating sin and loving righteousness 
— was unknown during primeval tfmes. 

Turning to the other kind of evidence : Sir J, Lub- 
bock has shewn that some savages have recently im- 
proved a little in some of theix simpler arts. From the 

‘Royal Institution of Great Britain,* March 15, 18G7. Also, 
‘Researches into the 3‘jarly History of Mankind,* 18G5, 

** ‘Primitive Marriage,* 1865. See, likewise, an excellent article, 
evidently by the same author, in the ‘North British Review,’ July, 
1869. Also, Mr. L. H. Mijrgan, “ A Conjectural Solution of the Origin 
of the Class. System of Relationship,** in ‘Ptoc. American Acad, of 
Sciences,* vol. vil. Feb. 1868. Prof. Schaaff hausen (‘ AnthrojiGlog. 
Review,* Oct. 1869, p. 373) remarks on “the vestiges- of human sacri- 
“ flees found both in Homer and the Old Testament.” 
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extremely curious account which he gives of the weapons,* 
tools, and art% used or practiced by savages in various 
parts of the \\orld, it cannot be doubted that these have 
nearly all been independent discoveries, excepting per- 
haps the art of making fire.^ The Australian boomerang 
is a good instance of one such independent discovery. 
The Tahitians when first visited had advanced in many 
respects beyond the inliabitaiits of most of the other 
Polynesian islands. There are no just grounds for the 
belief that the high culture of the native Peruvians 
and Mexicans was derived from any foreign source ; 
many native plants were there cultivated, and a few 
native animals domesticated. We should bear in mind 
tliat a wandering crew from some semi-civilised land, 
if n ashed to the shores of America, would not, judging 
from the small influence of most missionariej^ have pro- 
duced any marked effect on the natives, unless they had 
already become somewhat advanced. Looking to a very 
remote period in the history of the world, wo find, to 
use Sir J. Lubbock’s well-known terms, a paleolithic 
and neolithic period ; and no one will pretend that the 
art of grim ling rough flint tools was a borrowed one. 
In all parts of Europe, as far east as Greece, in Palestine, 
India, Japan, New Zealand, and Africa, including Egypt, 
flint tools have been discoveredt in abundance; and of 
tl.eir use the existing inhabitants retain no ftadition. 
There is also indirect evidence of their former use by tln^ 
Chinese and ancient Jews*. Hence there can hardly be a 
doubt that the inhabitants of these many countries, whicli 
include nearly the whole civilised world, were once in a 
barbarous condition. To believe that man was abori- 


Sir J. Lubboclc, * Vroliisloric Times,* 2ud edit. 1801), ohnp. xvw and 
xvi. et passim. • 

Dr. F. Miiller bos made some good remarks to this elleot in the 
‘Reibo dor Novurii ; Antbropolog. Tlicil,’ Abtlieil. iii. 1808, s. 127. 
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ginally civilised and then suffered utter degradation in 
so many regions, is to take a pitiabiy low view of 
human nature. It is aj)parently a truer and more 
elieerful vi&w that progress has been much more general 
than retrogression ; that man has risen, though by slow 
and interrupted steps, from a lowly* condition to the 
highest standard as yet attained by him in knowledge, 
morals, and religion. 
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CHAPTEE VI. 

* 

THE Affinities and Genealogy of Man. 

Position of man in the animal series — The natural system genea- 
logical — A(laj»tive characters of slight value — Various small 
points of resemblance between man and the Quadiumana — 
Kank of man in the natural system — Birth] ilace and antiquity 
of man — Absence of fossil connecting-links — Lovn er stages in 
the genealogy of man, as inferred, firstly from his affinities and 
secondly fiom liis structure — Early androgynous condition of 
the Veitebrata — Conclusion. 

• 

Even if it be granted that the difference between man 
and liis nearest allies is as great in corporeal sttucture a&- 
sonie naturalists maintain, and although we m^st grant 
that the difference between them is immense in mental 
power, yet the facts given in the previous chapters 
declare, as it appears to me, in the plainest manner, 
that man is descended from some lower form, notwith- 
standiriig that connecting-links have not hitherto been 
discovered. 

Man is liable to numerous, slight, and diversified 
variations, which are induced by the same general 
causes, arc governed and transmitted in accordance 
with the same general laws, as in the lower animals. 
Man tends to multiply at so rapid a rate that liis oft'- 
spring are necessarily exposed to a struggle for existence, 
and consequently to natural selection. He has given 
rise ‘to many races, some of whicli are so different that 
they have often been ranked by naturalists as distinct 
species. Ilis body is constructed on ^he.same homo- 
logical plan as that of other mammafs, independently 
of the uses to which the several parts may be put. He 
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passes through the same phases of embryological de- 
velopment. He retains many rudimentary and useless 
structures, wliicli no doubt were once serviceable. Cha- 
racters occasionally make their re-appearance in liim, 
which we have every reason to believe w^ere possessed by 
Ins early progenitors. If the origin of man had been 
wholly different from that of all other animals, these 
various appearances would be mere empty deceptions ; 
but such an admission is incredible. These appearances, 
on the other hand, are intelligible, at least to a large 
extent, if man is the co-descendant with other mammals 
of some unknown and low^er form. 

Some naturalists, from being dee})ly impressed with 
the mental and spiritual pow’ers of man, have divided the 
whole organic world into three kingdoms, the Human, 
^the Anintal, and the Vegetable, thus giving to man a 
separate kingdom.' Spiritual powers cannot be com- 
pared or classed by the naturalist ; but he may endea- 
vour to shew, as 1 have done, that the mental faculties 
of man and the lower animals do not differ in kind, 
although immensely in degree. A difference in degree, 
however great, does no^ justify us in placing man in a 
distinct kingdom, as will perhaps be best illustrated 
by comparing tiie mental powx*rs of two insects, namely, 
a coccus or scale-insect and an ant, which undoubt- 
edly belong to the same class. The difference is here 
greater, though of a somewhat different kind, than 
that between man and the highest mammal. The 
temale coccus, whilst young, attaches itself by its pro- 
boscis to a plant; sucks the sap but never moves again; 
is fertilised and lays eggs ; and this is its whole history. 
On the other hand, to describe the habits and mental 

* Isidore Geoferoy St.-UMaire gives a detailed account of the position 
ussignc<l to man by various naturalists in their classifications : * Hist. 
Nat. Gen.* tom. ii. 1S59, p. 170-189. 
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powers of a female ant, would require, as Pierre Huber 
has shewn, a large volume; I may, however, briefly 
specify a few points. Ants communicate information 
to each other, and several unite for the slime work, 
or games of play: They recognise their fellow-ants 
after months of absence. They build great edifices, 
keep them clean, close the doors in the evening, and 
post sentries. They make roads, and even tunnels 
under rivers. They collect food for the community, 
and when an object, too large for entrance, is brought 
to the nest, * they enlarge the door, and afterwards 
build it up again.*^ They go out to battle in regular 
bands, and freely sacrifi(.*e their lives for the common 
weal. They emigrate in accordance with a precon- 
certed plan. They ca*pture slaves. They keep Aphides 
as milch-cows. They move the eggs of their aphides^ 
as well as their own eggs and cocoons, into warm parts 
of the nest, in order that they may be quickly hatched ; 
and endless similar facts could be given. On the 
whole, the diflerence in mental power between an ant 
and a coccus is immense ; yet no one has ever dreamed 
of placing them in distinct classes, much less in distinct 
kingdoms. No doubt this interval is bridged over by 
the intermediate mental powers of many other insects ; 
and this is not the case with man and the higher apes. 
But we have every reason to believe that breaks in the 
series are simply the result of many forms having be-^ 
come extinct. 

Professor Owen, relying chiefly on the structure of 
the brain, has divided the mammalian series into four 
sub-classes. One of these he devotes to man ; in another 
he places both the marsupials and the monotremata; 
so tliat he makes' man as distinct from all other mam- 

* See the very interestieg article, “ I/Instinct chez les Insectes,*' by 
]M. George Poucliet, ‘ Itevuo dea Deux Mondes,* Feb. 1870, p. 682. 
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mals as are these two latter groups conjoined. This 
view has not been accepted, as far as 5 am aware, by 
any naturalist capable of forming an independent judg- 
ment, and therefore need not here be further con- 
sidered. 

We can understand why a classification founded on 
any single character or organ — even an organ so won- 
derfully complex and important as the brain — or on the 
high d(n^olopraent of the mental faculties, is almost sure 
to prove unsatisfactory. This principle has indeed been 
tried with hymonopterous insects; but when thus classed 
by their habits or instincts, the arrang(iment proved 
thoroughly artificial.^ Classifications may, ot course, be 
based on any ehara(*ter whatever,^ as on size, colour, or 
the clement inhabited ; but naturalists have long felt a 
.profound tonviction that there is a natural system. This 
system, it is now generally admitted, must be, as far 
as pos'^ible, geiiealegical in arrangement, — that is, the 
co-descendants of the same form must be kept together 
in one group, separate from the co-descendants of any 
other form ; but if the parent-forms are related, so nill 
be their descendants, and the two groups together will 
form a larger group. The amount of difference between 
the several groups — that is the amount of modification 
which ^ach has undergone — will be expressed by such 
terms as genera, families, orders, and classes. As we 
-have no record of the lines of descent, these lines can 
be discovered only by observing the degrees of re- 
semblance between the beings which are to be classed. 
For this object numerous points of resemblance are of 
much more importance than the amount of similarity 
or dissimilarity in a few points. If two languages 
were found tf) resemble each other in a multitude of 


Westwood, ‘ Modem Class, of Insects,' \o\. ii 1810, p. 87. 
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words and points of construction, they would be uni- 
versally recofmfeed as having sprung from a common 
source, notwithstanding that they differed greatly in 
some few words or points of construction. •But with 
organic beings the pdints of resemblance must not con- 
sist of adaptations to similar habits of life : two animals 
may, for instance, have had their whole frames modified 
for living in the water, and yet they will not be brought 
any nearer to each other in the natural system. Hence 
we can see how it is that resemblances in unimportant 
structures, in useless and rudimentary organs, and in 
parts not as yet fully developed or fnnctionallv active, 
are by far the most serviceable for classification; for 
they can hardly be due to adaptations within a late 
period : and thus they reveal the old lines of descent 
or of true affinity. * 

We can further see why a great amount of modifi- 
cation in some one character ought not to lead us to 
separate widely any two organisms. A part which 
already differs much from the same part in otlier allied 
forms has already, according to tlie theory of evolution, 
varied much ; consequently it would (as long as the 
organism remained exposed to the same exciting con- 
ditions) bo liable to further variations of the same kind ; 
and th(‘se, if beneficial, Avould be preserved, and thus 
(‘ontinually augmented. In many cases the coiftinued 
development of a part, for instance, of the beak of a 
bird, or of the teeth of a mammal, would not be advan- 
tageous to the species for gaining its food, or for any 
other object ; but witli man we can see no definite limit, 
as far as advantage is concerned, to the continued de- 
velopment of the brain and mental faculties. Therefore 
in determining the position of man in the natural or 
genealogical system, the extreme development of his 
brain ought not to outweigh a multitude of resem- 
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blances in other less important or quite itnimportant 
points. o 

The greater number of naturalists who have taken 
into consicferation the whole structure of man, including 
his mental faculties, have followed Blumenbach and 
Cuvier, and have ])laeod man in a fifeparate Order, under 
the title of the Bimana, and therefore on an equality 
with the Orders of tlie Qnadrumana, Carnivora, t'tc. 
Kecently many of our best naturalists have recurred to 
the view first propounded by Linnfens, so remarkable for 
his sagacity, and liavo placed man in the same Order 
with the (iuadrumana, under the title of the Primates. 
The jnstice of this conclusion will be admitted if, in 
the first place, we l>ear in mind the remarks just 
made on the comparatively small imi)ortance for elassi- 
jgcation of the great development of the brain in man ; 
bearing, also, in min i that the strongly-marked differ- 
ences between the skulls of man and the Qnadrumana 
(lately insi>ti‘d upon by Bischoflf, Aeby, and others) 
apparently follow from their differently developed brains. 
In the ser*oiul place, we must remember that nearly all 
the other and more impr^rtant differences between man 
and the Qnadrumana are manifestly adaptive in their 
nature, and relate chiefly to the erect position of man ; 
such as the structure of his hand, foot, and pelvis, thfi 
curvature of his spine, and the position of his head. 
The family of seals offers a good illustration of the 
small importance of adaptive characters for classificiirtion. 
These animals differ from all other Carnivora in the 
form of their bodies and in the structure of their limbs, 
far more than does man from the higher apes ; yet in 
every system, from that of Cuvier to the most recent 
one by Mr. Flower,* seals are ranked as a mere family 


* * Proc. Zoolog. Soc.* 1869, p. 4. 
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in the Ordef of the Carnivora. If man had not been 
his own classifier, he would never have thought of 
founding a separate oisder for his own reception. 

It would be beyond my limits, and quite bbyond my 
knowledge, even to name the innumerable points of 
structure in which ram agrees with the other Primates. 
Our great anatomist md philosopher. Prof. Huxley, has 
fully discussed thfe subject,® and has come to the con- 
clusion that man in all parts of his organisation differs 
less frmn the higher apes, than these do from the lower 
members ^of the same groilp. Consequently there is 
“ no justification for placing man in a distinct order.” 

In an early part of this volume 1 brought forward 
various facts, shewing how closely man agrees in con- 
stitution with the higher mammals; and this agreement, 
no doubt, depends on our close similarity ii* minute, 
structure and chemical composition. 1 gave, as 
instances, our liability to the same diseases, and to the 
attacks of allied parasites ; our tastes in common for the 
same stimulants, and the similar effects thus produced, 
as well as by various drugs ; and other such facts. 

As small unimportant points of resemblance between 
man and the higher apes are not commonly noticed in 
systematic works, and as, when numerous, they clearly 
reveal our relationship, I will specify a few such points. 
The relative position of the features is manifesfly the 
same in man and the Quadrumana; and the various 
emotions are displayed by nearly similar movements of 
the muscles and skin, chiefly above the eyebrows and 
round the mouth. Some few expressions are, indeed, 
almost the same, as in the weeping of certain kinds of 
monkeys, and in the laughing noise made by others, 
during w hich the comers of the mouth are drawn back- 


^ ‘ Evidence as to Maii^s Place in Nature/ 1863, p. 70, et paesim. 
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wards, and the lower eyelids wrinkled. The external 
ears are curiously alike. In man the nose is much 
more prominent tliaii in most monkeys; but wo may 
trace the "'commencement of an aquiline curvature in 
the nose of the Hoolock Gibbon ; and this in the Sem- 
mintlieem nasica is carried to a ridiculous extreme. 

The faces of many monkeys are ornamented witli 
beards, hiskers, or moustaches. The hair on the head 
grows to a great length in some * species of Semiio- 
pithecus;® and in the Bonnet monkey c {Macacus 
radiatus) it radiates from a^|loint on the crdwn, with a 
parting down the middle, as in man. Tt is commonly 
said that the forehead gives to man liistBoble and intel- 
lectual appearance; but the thick hair on the head of 
the Bonnet monkey terminates* abruptly downwards, 
and is succeeded by such short and fine hair, or down, 
that at a little distance the forehead, with the exception 
of the eyebrows, appears quite naked. It lias been 
erroneously asserted that eyebrows are not present in 
any monkey. In the species just named the degree of 
nakedness of the forehead differs in different individuals ; 
and Eschricht states' that in our children the limit 
between the hairy scalp and the naked forehead is 
sometimes not well defined ; so that here we seem to 
have a trifling case of reversion to a progenitor, in wliom 
the forehead had not as yet become quite naked. 

It is well known that the hair on our arms tends to 
converge from above and below to a point at the elbov . 
This curious arrangement, so unlike that in most of the* 
lower mammals, is common to the gorilla, chimpanzee, 
orang, some species of Hylobates, and even to some few 
American monkeys. But in Ilylohates agUis the hair 

« I»id. GeoffrSy, * Hist. Nat. Gen.’ tfjm. ii. 1859, p. 217. 

^ “Uelx)r die Richtung dcr Haare,** &c„ Miiller’a ‘ Archiv fiir Anat. 
tind Phys.’ 1837, s. 51. 
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on the fore-arm is directed downwards or towards the 
wrist in the ordinary manner ; and in JS, lar it is nearly 
erect, with only a v0ry slight forward inclination; so 
that in this latter species it is in a transitional state. 
It can hardly be doubted that with most mammals the 
thickness of the haix and its direction on the back is 
adapted to throw off the rain;, even the transverse hairs 
on the for^-kgs of a 4pg serve for this end when lie 
is coiled up^leep^f . Mr, Wallace remarks that the con- 
vergence the hai| tl^^guds the elbow on tlie arms 
of the nabil^he has so carefully studied) 

serves to thrw off the rain, when, as is the custom 
of this animal^ the arms are bent, with the hands 
clasped round a branch or over its own head. We , 
should, however, bear*in mind that the attitude of an 
animal may perhajis be in part determineck by the^ 
direction of the hair ; and not the direction of the hair 
by the attitude. If the above explanation is correct in 
the case of the orang, the hair on our fore-arms offers a 
curious record of our former state ; for no one supposes 
that it is now of any use in throwing off the rain, nor in 
our present erect condition is it properly directed for this 
purpose. 

It would, however, be rash to trust too much to the 
principle of adaptation in regard to the direction of the 
hair in man or his early progenitors ; for it is impossible 
to study the figures given by Eschricht of the arrange- 
ment of the hair on the human foetus (this being the * 
same as in the adult) and not agree with this excellent 
observer that other and more complex causes have 
intervened. The points of convergence seem to stand 
in some relation to those points in the embryo which 
are last closed in during development. There appears, 
also, to exist some relation between thft arrangement 

VOL. I. ' o 
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of the hair on the ^imbs, and the course of the medullary 
arteries.® ^ 

It must not be supposed that the resemblances be- 
tween mah and certain apes in the above and many 
other points — such as in having a naked forehead, 
long tresses on the head, &c. — are all necessarily the 
result of unbroken inheritance from a common pro- 
genitor thus characterised, or of subsequent reversion. 
Many of these resemblances are more probably due 
to analogous variation, which follows, ^ I have else- 
where attempted to show,® from co-descenc!e^ Qrganisms 
having a similar constitution and having acted 

on by similar causes inducing variability. '^With re- 
spect to the similar direction of tlie hair on the fore- 
arms of man and certain monkeys, as this character is 
^common to almost all the anthropomorphous apes, it 
may probably be attributed to inheritance ; but not 
certainly so, as some very distinct American monkeys 
are thus characterised. I'he same nuiiark is applicable 
to the tailless condition of man ; for the tail is absent 
in all the anthrojK)morphous apes. Nevertheless this 
character cannot >vitli certainty be attributed to inheri- 
tance, as the tail, though not absent, is rudimentary 
in several other Old World and in some New World 
species, and is quite absent in several s[)ecies belonging 
to the allietl group of Lemurs. 

Although, as we have now seen, man has no just right 
to form a separate Order for his oun reception, he may 

• On the hair in Hylobatea, see ’ Nat. Hist, of Mammals, ’ by C. L. 

Martin, 1841, p. 415. Also, laid. Tlcoffroy on the Amf3rjtnn monkeys 
and other kinds, ‘Hist. Nat. Gen.’ vol. ii. 1850, p. 21G, 21.‘1. Eseh- 
riebt, ibid, a. 4C, 55, 01. Owen, ‘ Anat. of Vertebmtea,* vol. iii. p. 010. 
Wallace, ‘ Contributions to the Theory of Natural Selection,* 1870, p. 
344. * • 

* ‘Origin of» Species,' 5th edit. 1869, p. 194. ‘The Vnriation of 
Animals and Plants under Domeaticatiou/ vol. ii. 18G8, p. 348. 
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perhaps claim a distinct Sub-order or Family. Prof. 
Huxley, in his* last work, divides the Primates into 
three Sub-orders; namely, the Anthropidie^with man 
alone, the SimiadsB mcluding monkeys of all kinds, and 
tlie Lemuridffi jvith the diversified genera of lemurs. As 
far as differences in certain important points of structure 
are concerned, man may no doubt rightly claim the 
rank of a Sub-order ; and this ranlv is too low, if we look 
chiefly to his mental faculties. Nevertheless, under a 
•genealogical of view it appears that this rank is 

too higb,.g^ ought to form merely a Family, 

or poss!|l1^ even only a Sub-family. If we imagine 
three lin^ of descent proceeding from a common source, 
it is quite conceivable that two of them might after 
the lapse of ages be so slightly changed as still to 
remain as species of the same genus ; whilst the third^^ 
line might become so greatly modified as to deserve 
to rank as a di.^tirict Sub-family, Family, or even 
Order. But in tin’s case it is almost certain that 
the third line would still retain through inheritance 
numerous small points of resemblance \>ith the other 
two lines. Here then would occur the difficulty, at 
present insoluble, how much weight we ought to assign 
in our classifications to strongly-marked differences in 
some few points, — that is to the amount of modigeation 
undergone ; and how much to close resemblance in 
numerous unimportant points, as indicating the lines of 
descent or genealogy. The former alternative is the 
most obvious, and perhaps the safest, though the latter 
appears the most correct as giving a truly natural 
classification. 

To form a judgment on this head, with reference 
to man we must glance at the* classification of the 


‘ An Introduction to the Classification of Animals,* 1869, p. 99. 

O 



190 


THE DESCENT OF MAN. 


Part I. 


Simiacloe. This family is divided by almost all natura- 
lists into the Catarhino gi'oup, or Old \}.^orld monkeys, 
all of which are characterised (as their name expresses) 
by the peculiar structure of their nostrils and by having 
four premolars in each jaw; and into the Platyrhine 
group or New World monkeys (including two very 
distinct sub-groups), all of which are chaiacterised by 
differently-constructed nostrils and by having six pre- 
molars in each jaw. Some other small differences might 
be mentioned. Now man unquestionably belongs in 
his dentition, in the structure of his nostrils, and some 
other respects, to the Catarhine or Old World division ; 
nor does he resemble the Platyrhines more closely than 
the Catarhines in any characters, excepting in a few 
of not much importance and apparently of an adaptive 
jliature. «Therefore it ^^ould be against all probability 
to suppose that some ancient New World species had 
varied, and had thus produced a man-like creature with 
all the distinctive characters proper to the Old World 
division ; losing at the same time all its own distinctive 
characters. There can consequently hardly be a doubt 
that man js an offshoot frym the Old World Simian stem ; 
and that under a genealogical point of view, he must 
be classed with the Catarhine division.^^ 

The anthropomorphous apes, namely the gorilla, 
chimpanzee, orang, and hylobates, are separated as a 
distinct sub-group from the other Old World monkeys 
by most naturalists. I am aware that Gratiolet, relying 
on the structure of the brain, does not admit the exist- 


** Tliis is nearly the same clasrfification as tliat provisionally adopted 
by Mr. St. George Mivart (‘ Transact. Philoaoph, Soc.’ 1807, p. 300), 
who, after sopajating the T^emuridaj, divides the remainder of the 
Primates into tlie Hominidse, the Bimiadxe answ^ering to the Catarhines, 
the Cehid®, and the HapalicUc, — ^these tv-o latter groups answering to 
the Plat) rhinos. 
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ence of this sub-group, and no doubt it is a broken 
one ; thus the •orang, as Mr. St. G. Mivart remarks, 
is one of thfe most peculiar and aberrant to be 

‘‘found in the Order.” The remaining, non-anthropo- 
morphous. Old Worhl monkeys, are again divided by 
some naturalists into two or three smaller sub-groups ; 
the genus Semnopithecus, with its peculiar sacculated 
stomach, being the type of one such sub-group. But 
it appears from M. Gandry’s wonderful discoveries in 
Attica, that^ during the Miocene period a form existed 
there, which connected Semnopithecus and Macacus: 
and this probably illustrates the manner in which the 
other and higher groups were once blended together. 

If the anthropomoi;phous apes be admitted to form 
a natural sub-group, then as man agrees with them, 
not only in all those characters which he po^esses itT 
common with the whole Catarliine group, but in other 
peculiar characters, such as the absen(* ** e of a tail and 
of callosities and in general appearance, we may infer 
tliat some ancient member of the anthropomorphous 
sub-group gave birth to man. It is not probable 
that a member of one of the#other lower sub-groups 
should, through the lavv of analogous variation, have 
given rise to a man-like creature, resembling the higher 
anthropomorphous apes in so many respects^ No 
doubt man, in comparison with most of his allies, has 
undergone an extraordina^ amount of modification, 
chiefly in consequence of his greatly developed brain 
and erect position ; nevertheless we should bear in 
mind that he “ is but oge of several exceptional forms 
“ of Primates.” ^ 

Every naturalist, who believes in the principle of 


* Transact. Zoolog, Soc.* vol, vi. 1867, p. 214. 

** Mr. St. G. Mivart, * Transact. Phil. Sue.* 1867, p. 410. 
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evoluticn, will grant that the two main divisions of the 
SimiadoD, namely the Catarhine and Platyrhine mon- 
keys, with their sub-groups, hare all proceeded J’rom 
some one extremely ancient progenitor. Tiie early 
descendants of tliis progenitor, befoie they had diverged 
to any considerable extent from each other, would still 
have formed a single natural group ; but some of the 
species or incipient genera would have already begun 
to indicate by their diverging characters tlie future 
distinctive marks of the Catarhine and PlatyHiine divi- 
sions. Hence the members of this supposed ancient 
group would not have been so uniform in their denjbition 
or in ti e structure of their nostrils, as are the existing 
Catarhine monkeys in one way tfiid the Platy rhinos in 
another way, but would have resembled in this respect 
-^he allied Leinuridie which difler greatly from each 
other in tin* foim of their muzzles,’^ and to an extra- 
ordinary dogree in their dentition. 

The Catarhine and Platyrhine monkeys agree in 
a multitude of chaiMcters, as is shewn by their unqmvs- 
tionably belonging to one and the same Order. The 
many characters whicU tliey possess in common can 
hardly have been independently acquired by so many 
distinct species; so that these characters must have 
been inlierited. But an ancient form which possessed 
many characters common to the Catarhine and Platy- 
rhine monkeys, and others fh an intcrmerliate r*ondition, 
and some few* perhaps distinct from those now present 
ill either group, would undoubtedly have been ranked, 
if seen by a naturalist, as an ape or monkey. And as* 
man under a genealogical point of view belongs to the 
Catarhine or Old World stock, we must conclude, bow- 


Messrs. Murie and Mhari on the Lemnroidea, ‘Transact. Zoolog. 

— > lYrSfl Tl tnt 
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ever much the conclusion may revolt our pride, that 
our early progenitors^ would have been properly thus 
designated.** *** tEut we must not fall into the error of 
supposing that the early progenitor of the whole Simian 
stock, including man, was identical with, or even closely 
resembled, any existing ape or monkey. 


On the Birthplace and Antiquity of Man . — We are 
naturally led to enquire where was the birthplace of 
man at that stage of descent when our progenitors 
diverged from the Catarhine stock. The fact that 
they belonged to this stock clearly shews that they 
inhabited the Old World ; but not Australia nor any 
oceanic island, as we may infer from the laws of geogra- 
phical distribution. In each great region of the world 
the living mammals are closely related to tlfe extinafc . 
species of the same region. It is therefore prol)al)le 
that Africa was formerly inhabited by extinct apes 
closely allied to the gorilla and chimpanzee ; and as 
these t\vo species are now man’s nearest allies, it is 
some v\ hat more probable that our early progenitors 
lived on the Afiican continent than elsewhen'e. But 
it is useless to speculate on this subject, for an ape 
nearly as large as a man, namely the Dryopithecus 
of Lartet, which was closely allietl to the aiithropo- 
morphous Hylobates, existed in Euroj^e during the 
Upper Miocene period; and since so remote a period 
the earth has certainly undergone many great revo- 
lutions, and there has been ample time for migration 
on the largest scale.- 


** Hdckol has come tc^ this sanio conclusion. See * Ueber die Ent- 
stehung dcs Menscliengeschlechts,* in Virchow’s ‘ Sf^mluni;. gemein, 
wissen. Vortrage,’ 1808/ s. 61. Also his * Naturlieho Schopfungs- 
geschichtc/ 1808, in which lie gives in detail his views on the genea- 

logy of man, 
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At tlio period and place, whenever and wherever it 
may have been,' when man first lost hi 5 * hairy covering:, 
he probabjiy inhabited a hot country ; and this would 
liave been favourable for a frugiferous diet, on which, 
judging from analogy, he subsisted. We are far from 
knowing how long ago it was when man first diverged 
from the Catarhine stock ; but this may have occurred 
at an epoch as remote as the Eocene period ; for the 
higher apes had diverg(‘d from the lower apes as 
early as the Upper Jliocene period, as shewn by the 
existence (d* the Dryopithetms. We are also quite 
ignorant at how’ rapid a rate organisms, whether Jiigh 
or low in the scale, may under favourable circumstances 
be modified : we know, however, tl^at some have retained 
the same form during an, enormous lapse of time. From 
what we ^ee going on under domestication, wo learn that 
within the same period some of the co-d<‘Scen(]ants of 
the same s2)ecies may be not at all changed, some a 
little, and some greatly changed. Thus it may have 
been with man, whq has undergone a groat amount of 
modification in certain character's in com2)arisun with 
the higher apes. • 

The great break in the organic chain between man 
and his nearest allies, which cannot be bridged over 
by any extinct or living species, has often been ad- 
vanced as a grave qjbjection to the belief that man 
is descended from some lower form ; but this objection 
will not ajij^ear of much weight to those who, convinced 
by general reasons, believe in the general|lprinci2>le 
of evolution. Breaks incessantly occur in all parts 
of the series, some being^ide, shar^and defined, others 
less so in various degrees ; as between the orang and 
its nearest allies — betw^een the Tapsiius and the other 
Lemuridae — between the elephant and in a more 
striking manner between the Ornithorhynchus or 



Chap. VI. AFFINITIES AND GENEALOGY. 


201 


Ecliidiia, and other mammals. But all these breaks 
depend merely«on the number of related forms which 
have become extinct. At some future period, not 
very distant as measured by centuries, the civilised races 
of man will almost certainly exterminate and replace 
throughout the world the savage races. At the 
same time the anthropomorphous apes, as Professor 
Schaaffh^useu has remarked,^® will no doubt be exter- 
minated. The break will then be rendered wider, for 
it will intervene between man in a more civilised state, 
as we majr hope, than the Caucasian, and some ape as 
low as a baboon, instead of as at present between the 
negro or Australian and the gorilla. 

With respect to the absence of fossil remains, serving to 
connect man ^^ith his ape-like progenitors, no one will 
lay much stress on this fact, whb will read Sir C. Lyell^ 
discussion,*' in which ho shews that in all the vertebrate 
classes the discovery of fossil remains has been an 
extremely slow and fortuitous process. Nor should it 
be forgotten that those regions which are the most 
likely to afford remains connectfng man with some 
extinct ape-like creature, have-not as yet been searched 
by geologists. 

Lower Stages in the Genealogy of Man , — We have seen 
that man appears to have diverged from the Catarhiue 
or Old World division of the Siiftiadie, after these had 
diverged from the New World division. We will now 
endeavuu^^ to follow the more remote traces of his 
genealogj% trusting in the first place to the mutual 
affinities between various classes and orders, with 
some slight aid from the periods, us far as ascertained, 

‘ Anthropological Keviow,’ April, 1867, p. 236. * 

‘Elements of Geology/ 1865, p. 583-585. ‘Antiquity of Man, 
1863, p. U5. 
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of their successive appearance on the earth. The 
Lemuricte stand below and close to the Siraiadse, con*- 
stituting a very distinct family of the Primates, or, 
according* to Plackel, a distinct Order. This group is 
diversified and broken to an extraordinary degree, and 
includes many aberrant forms. It has, therefore, pro- 
bably suffered much extinction. Most of the remnants 
survive on islands, namely in Madagascar and in the 
islands of the Malayan archipelago, where they have 
not been ex})osed to such severe competition as they 
would have becui on well-stocked continents. This 
group likewise presents many gradations, leading, as 
Huxley remarks, “ insensibly from the crown and 
summit of the animal creation down to creatures 
‘‘ from which there is but a step, as it seems, to the 
^ lowest^ smallest, and least intelligent of the jfiacental 
‘‘ mammalia.” From those various considerations it is 
probable that the Simiadae were originally developed 
from the progenitors of the existing Lemurida3 ; and 
these in their turn from forms standing very j[ow in the 
mammalian series. 

The Marsui)ials stancj in many important characters 
below the placental mammals. They appeared at an 
earlier geological period, and their range was formerly 
much more extensive than what it now is. Hence the 
Placcntata are generally supposed to have been derived 
from the ImplacentafSiOr Marsupials; not, however, from 
forms closely like the existing Marsupials, but from 
their early progenitors. The Monotremata are plainly 
allied to the Marsupials ; forming a third and still 
lower division in the great" mammalian series. They* 
are represented at the present day solely by the Omi- 
thorhynchus an 1 Echidna ; and these^^wo forms may 

Ja 


** * Man’s Place in Nature,* p. lOS, 



Chap. VI. AFFINITIES AND GENEALOax. 203 

be safely considered as relics of a much larger group 
which have beoti preserved in Australia through some 
favourable concurrence of circumstances. The Mono- 
treinata are eminently interesting, as in several 
important points of structure they lead towards the 
class of reptiles. 

In attempting to trace the genealog}^ of the Mam- 
malia, and therefore of man, lower down in the series, 
we become involved in greater and greater obscurity, 
lie who wishes to see what ingenuity and knowledge 
can effect* may consult Prof. Hackel’s works.^® I will 
content myself Avitli a few general remarks. Every 
evolutionist will admit that the five great vertebrate 
classes, namely, mammals, birds, reptiles, amphibians, 
and fislies, are all descended from some one prototype ; 
for they have much in common, especially during theij: 
embryonic state. As the class of fishes is the most 
lowly organised and appeared before the others, we may 
conclude that all the members of the vertebrate king- 
dom are derived from some fish-like animal, less highly 
organised than any as yet found in the lowest known 
formations. The belief that ^nimals so distinct as a 
monkey or elephant and a humming-bird, a snake, frog, 
and fish, &c., could all have sprung from the same 
parents, will ap])ear monstrous to those who have not 
attended to the recent progress of natural history. For 
this belief implies the former existence of links closely 
binding together all these forms, now so utterly unlike. 


** Elaborate tables are given in his ‘Generelle Morphologic’ (B. iL 
8. cliii. and s. 425) : and with more especial reference to man in his 
* Naturliche Schbpfungsgeschichte,’ 1868. Prof. Huxley, in reviewing 
this lattiT work (‘The Academy/ 1869, p. 42) says, that he considers 
the phylum or Un^ of descent of the Veitebrata to be admiralily dis- 
cussed by Haekcl, although he dilfois on some points. He expresses, 
also, his high est innate of the value of the general tenor and spirit of 
the whole work. 



THE DESCENT OF MAN. 


Part I. 




Nevertheless it is certain that groups of animals have 
existed, or do now exist, which serve to^onnect more of 
less closely the several great vertebrate classes. We 
have spen that the Ornithorhynchus graduates towards 
reptiles; and Prof. Huxley has made the remarkable 
discovery, confirmed by Mr. Cope and others, that the 
old Dinosaurians arc intermediate in many important 
respects between certain rejfiiles and certain birds — the 
latter consisting of the ostrich-tribe (itself evidently a 
widely-diftused remnant of a larger group) and of the 
Archeoptei-yx, that strange Secondary bird having a 
long tail like tliat of the lizard. Again, according to 
Prof. Owen,^ the Iclithyosaurians — great sea-lizards fur- 
nished with paddles — present many affinities with fishes, 
or rather, according to Huxley, with amphibians. This 
better class (including in its highest division frogs and 
toads) is plainly allied to the Ganoid fishes. These 
latter fislies swarmed during the earlier geological 
periods, and were constructed on what is called a highly 
generalised type, that is they presented diversified affi- 
nities with other groups of organisms. The amphibians 
and fishes are also so closely united by the Lepidosiren, 
that naturalists long disputed in which of these two 
classes it ought to be placed. The Lepidosiren and 
some few Ganoid fishes have been preserved from utter 
extinctmn by inhabiting our rivers, which are harbours 
of refuge, bearing the same relation to the great waters 
of the ocean that islands bear to continents. 

Lastly, one single member of the immense and diver- 
sified class of fishes, namely the lancelet or amphioxus, 
is so differei/t from all other fishes, that Hackel main- 
tains that it ought to form a distinct class in the 
vertebrate kingdom. This fish is remarkable for its 


‘ Palaeontology,* 1860, p. 199, 
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negative characters ; it can hardly be said to possess a 
brain, vertebral «colunin, or heart, &c. ; so that it was 
classed by the older naturalists amongst the worms. 
Many years ago Prof. Goodsir perceived *that the 
lancelet presented some affinities with the Ascidians, 
which are invertebrate, hermaphrodite, marine crea- 
tures permanently attached to a support. ^Jlioy hardly 
appear like animals, and consist of a simple, tough, 
leathery sack, with two small projecting orifices. They 
belong to the Molluscoida of Huxley — a lower division 
of the great kingdom of the Mollusca ; but they have 
recently been placed by some naturalists amongst the 
Vermes or worms. Their larva) somewhat resemble 
tadpoles in shape, and have the power of swimming 
freely about. Some observations lately made by M. 
Kowalevsky,^ since confirmed by Prof. Kuppfer, will 
form a discovery of extraordinary interest, if still further 
extended, as I hear from M. Kowalevsky in Naples he 
has now effected. The discovery is that the larva) of 
Ascidians are related to the Vertebrata, in their manner 
of development, in the relative position of the nervous 
system, and in possessing a st];u(*ture closely like the 
chorda dorsalis of vertebrate animals. It thus appears, 
if we may rely on embryology, which has always jjroved 
the safest guide in classification, that we have at last 
gained a clue to the source whence the Vertebrata have 


I had the satisfaction of seeing, at the Falkland Islands, in April, 
1833, and therefore some years before any other naturalist, the loco- 
motive larvfQ of a compound Ascidian, closely allied to, but apparently 
gcnerically distinct from, jSynoicum. The tail was about five times as 
long as the oblong head, and terminated in a very finfe filament. It 
was plainly divided, as sketched by me under a simple microscojx), by 
transverse opaque partitions, which I presume represent the great cells 
figured by Kowalevsky. At an early stage of development the tail was 
closely coiled rouiftl the head of the larva. 

‘ Memoires de I’Acad. des Sciences de St. Petersbourg,’ tom. x. 
No. 15, 1866. 
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been derived. We should thus be justified in believing 
that at an extremely remote period a group of animals 
exist^^^i?fe^mbling in many respects the larvae of our 
pr^^^l^&cidians, which diverged into two great 
brajl^t^l^the one retrograding in development and 
prodfibing the present class of Ascidians, the other rising 
to .the crown and summit of the animal kingdom by 
giving birth to the Vertebrata. 

We have thus fcir endeavoured rudely to trace the 
genealogy of the Vertebrata by the aid of their mutual 
affinities. We will now look to man as he exists ; and 
we shall, I think, be able partially to restore during 
successive periods, but not in due order of time, the 
structure of our early progenitors. This can be effected 
J^y meaifs of the rudiments which man still retains, by 
the characters whic.h occasionally make their appear- 
ance in him through reversion, and by the aid of the 
principles of morphology and embryology. The various 
facts, to which I shall here allude, have been given in 
the previous chapters. The early jnogenitors of man 
were no doubt once covered with hair, both sexes 
having beards; their ears ere pointed and capable of 
movement ; and their bodies Avere provided with a tail, 
having the proper muscles. Tlieir limbs and bodies 
Avere also acted on by many muscles which now 
only occasionally reappear, but are normally present 
in the Qiiadrumana. The great artery and nerve of 
the humerus ran through a supra-condyloid foramen. 
At this or some earlier period, the intestine gave forth 
a much larger diverticulum or emeum than that now 
existing. The foot, judging from the condition of the 
great toe iij the foetus, Avas then prehensile; and our 
progenitors, no doubt, were arboreal in their habits, 
frequenting some A\^arm, forest-clad land. The males 
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were provided with great canine teeth, which served 
them as formidable weapons. 

At a much earlier period the uterus was dou]^,;K the 
excreta were voided through a cloaca ; 
was protected by a third eyelid or nictitati&^^^^m- 
brane. At a still earlier period the progenitors orlnan 
must have been aquatic in their habits ; for morplio- 
logy plainly tells us that our lungs consist of a modified 
swim-bladder, which once served as a float. The clefts on 
the neck in the embryo of man show where the braii- 
chim once existed. At about this period the true kid- 
neys wore replaced by the corpora wolfliana. The heaat 
existed as a simple pulsating vessel; and tlie chorda 
dorsalis took the place of a vertebral colunjii. These 
early predecessors of man, thus seen in the dim recesses 
of time, must have been as lowly organised as the lanco 
let or amphioxus, or even still more lowly organised. 

There is one other point deserving a fuller notice. 
It has long been known that in the vertebrate king- 
dom one sex bears rudiments of various accessory 
parts, appertaining to the reproductive system, which 
properly belong to the opposite sex; and it has now 
been ascertained that at a very early embryonic period 
both sexes possess true male and female glands. Hence 
some extremely remote progenitor of the whole verte- 
brate kingdom appears to have been hermapliroclite or 
androgynous.'^ But here we encounter a singular 
difficulty. In the mammalian class the males possess 

This is the conclusion of one of the highest authoiities in com- 
parative anatomy, namely, Prof. Gegenhaiir : ‘Grundzuge dcr vcrgleicli. 
Anat.’ 1870, s. 876. The lesult has been arrived at chieily from the 
study of the Amphibia ; but it appears from the researches of Wuhleyer 
(as quoted in Humphry’s ‘Journal of Anat. and Phyg.’ 1809, p. 101), 
that the sexual organs of even “ the higher vertebrata are, in their tarly 
“ condition, heimaphrodite.” Similar views have long been held by 
some authors, though until recently not well based. 
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in their vesiculae prostratieoe rudiments of a uterus with 
the adjacent passage ; they bear elm rudiments of 
mammae, and some male marsupials liavo rudiments 
of a marsupial sack.‘^ Other analogous facts could be 
added. Are we, then, to suppose that some extremely 
ancient mammal possessed organs proper to botli sexes, 
that is, continued androgynous after it had acquired 
the chief distinctions of its proper class, and therefore 
after it had diverged from the lower classes of the 
vertebrate kingdom ? This seems improbable in the 
highest degree ; for had this been the case, we might 
Ivave expected that some few members of the two 
lower classes, namely fishes^^ and amphibians, would 
still have remained androgynous. We must, on the 
contrary, believe that when the five vertebrate classes 
diverged from their common progenitor the sexes 
had already become separated. To account, however, 
for male mammals possessing rudiments of the acces- 
sory female organs, and for female mammals possessing 
rudiments of tlie masculine organs, we need not suppose 
that their early progenitors were still androgynous after 
they had assumed thei;; chief mammalian characters. 
It is quite possible that as the one sex gradually 
acquired the accessory organs proper to it, some of the 
successive steps or modifications were transmitted to 
the opposite sex. When we treat of sexual selection, 
we shall meet with innumerable instances of this form 
of transmission, — as in the case of the spurs, plumes, 

** The male Thylacinus offers the best instance. Owen, ‘ Anatomy 
of Vertebrates,’ vol. iii. p. 771. 

** Serranus is well known often to be in an hermaphrodite condition 
with the organs proper to both sexes symmetrically developed. Several 
excellent naturalists are convinced that this is the normal condition ; 
but Dr. Gunther, as be informs me, does not believe that this is the 
case. Descent from an ancient androgynous prototype would, however, 
naturally favour and explain, to a certain extent, the frequent recur- 
rence in these fishes of this condition, if it be abnormt^ 
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and brilliant colours, acquired by male birds for battle 
or ornament, and transferred to the females in an im- 
perfect or rudimentary condition. 

The possession by male mammals of functionally 
imperfect mammary organs is, in some respects, espe- 
cially curious. Tho Monotremata have the proper milk- 
secreting glands with orifices, but no nipples; and as 
these animals stand at the very base of the mam- 
malian series, it is probable that the progenitors of tlie 
class possessed, in like manner, the milk-secreting 
glands, but no nipples. This conclusion is supported 
by what is known of their manner of development*; 
for Professor Turner informs me, on the authority of 
Kolliker and Langer, that in the embryo the mammary 
glands can be distinctfy traced before the nipples are 
in the least visible ; and it should be borne in intnd tha^ 
the development of successive parts in the individual 
generally seems to represent and accord with the deve- 
lopment of successive beings in the same line of descent. 
The JVIarsupials differ from the Monotremata by possess- 
ing nipples; so that these organs were probably first 
acquired by the IVIarsupials after they had diverged 
from, and risen above, the Monotremata, and were 
then transmitted to the placental mammals. No one 
will suppose that after the Marsupials had approxi- 
mately acquired their present structure, and therefore 
at a rather late period in the development of the 
mammalian series, any of its members still remained 
androgynous. We seem, therefore, compelled to recur 
to the foregoing view, and to conclude that the nipples 
were first developed in the females of some very early 
marsupial form, and were then, in accordance with a 
common law of inheritance, transferred in a functionally 
imperfect condition to the males. 

Nevertheless a suspicion has sometimes crossed my 
VOL. I. P 
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mind that long after tlie progenitors of the whole 
mammalian class had ceased to be ai;idrogynons^ both 
sexes might have yielded milk and thus nourished 
their youhg; and in the case of the jMarsupials, that 
both sexes might have carried their young in mar- 
supial sacks. Tliis will not appear utterly incredible, if 
we reflect tliat the males of syngnatlious fishes receive 
the eggs of the females in tlieir abdominal {)ouches, 
hatch them, and afterwards, as some believe, nourish 
the young;-® — t])at certain other male fishes hatch the 
eggs within their mouths or branchial cavities ; — that 
certain male toads take the cha]ilets of eggs from the 
females and wind them round their own thighs, keep- 
ing them there until the tadpoles are born ; — that cer- 
tain male birds undertake the whole duty of incubation, 
and that male pigeons, as well as the females, feed their 
nestlings with a secretion from their crops. But the 
above suspicion first occurred to me from the mammary 
glands in male mammals being develoj)ed so much more 
perfectly than the rudiments of those other accessory 
reproductive parts, which are found in the one sex 
though proper to the other. The mammary glands 
and nipples, as they exist in male mammals, can indeed 
hardly be called rudinumtary ; they ai'e simply not 
fully developed and not functionally active. They are 
sympathetically affected under the influence of certain 
diseases, like the same organs in the female. At birth 
they often secrete a few drops of milk ; and they have 


IMr. Lockwood believes (as quoted in * Quart. Journal of Science/ 
April, 1808, p. 260), from what he has observed of the development of 
hippocampus, that the walls of the abdominal pouch of the male 
in some way afford nourishment. On male fishes hatching the ova in 
their mouths, see a very interesting paper by Prof. Wyman, in * Proc. 
Boston Soc. oPNat. Hibt.^ Sept. 15, 1857 ; also Prof Turner, in ‘Journal 
of Anat. and Phys.* Nov. 1, 1866, p. 78. Dr. Glinther has likewise 
described similar cases. ^ 
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been known occasionally in man and other mammals to 
become well diiveloped, and to yield a fair supply of 
milk. Now if we suppose that during a former pro- 
longed period male mammals aided the females in 
nursing their offspring, and that afterwards from some 
cause, as from a smaller number of young being pro- 
duced, the males ceased giving tliis aid, disuse of the 
organs during maturity would lead to their becoming 
inactive ; and from two well-known principles of in- 
heritance this state of inactivity would probably be 
transmitted to the males at the corresponding age of 
maturity. But at all earlier ages tln^se organs would 
be left unaffecte 1, so that they would be equally well 
developed in the young of both sexes. 

Conclusion . — The best definition of advanoemont or 
progress in the organic scale ever given, is that by 
Von Baer ; and this rests on tho amount of differ- 
entiation and specialisation of the sevei’al parts of 
the same being, when arrived, as I should be inclined 
to add, at maturity. Now as organisms have become 
slowly adapted by means of natural selection for 
diversified lines of life, their parts will have become, 
from the advantage gained by the division of ])hysio- 
logical labour, more and more differentiated and spe- 
cialised for various functions. The same part appears 
often to have been modified first for one purpose, and 
then long afterwards for some other and quite distinct 
purpose ; and thus all the parts are rendered more and 
more complex. But each organism will still retain the 
general type of structure of the progenitor from whith 
it was aboriginally derived. In accordance with this 
view^ it seems, if we turn to geological evidence, that 
organisation on the whole has advanced throughout the 
world by slow and interrupted steps. In the great 

r 2 
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kingdom of the Vertebrata it has culminated in man. 
It must not, however, be supposed that groups of organic 
beings are always supplanted and disappear as soon as 
they have given birth to other and more perfect groups. 
The latter, though victorious over their predecessors, 
may not have become better adapted for all places in 
the economy of nature. Some old forms appear to have 
survived from inhabiting protected sites, where they 
have not been exposed to very severe competition ; and 
these often aid us in constructing our genealogies, 
by giving us a fair idea of former and lost populations. 
But we must not fall into the error of looking at the 
existing members of any lowly-organised group as per- 
fect representatives of their ancient predecessors. 

The most ancient progenitors in the kingdom of the 
Yertebra<ta, at which we are able to obtain an obscure 
glance, apparently consisted of a group of marine animals, 
resembling the larvae of existing Ascidians. These 
animals probably gave rise to a group of fishes, as lowly 
organised as the lancelet ; and from these the Ganoids, 
and other fishes like the Lepidosiren, must have been 
developed. From such fish a very small advance would 


All vital functions tend to run their course in fixed and recui-rcnt 
periods, and with tidal animals the periods would i)robably be lunar ; 
for suchcanimals must have been left dry or coveied deep with water, — 
supplied with copious food or stinted, — during endless gonerdtions, at 
regular lunar intervals. If then the Vcrtcliruta are descended from an 
animal allied to the existing tidal Ascidians, the mysterious fact, that 
with the higher and now terrestrial Vertebrata, not to mention other 
classes, many normal and abnormal vital processes run their course 
according to lunar periods, is rendered intelligible. A recurrent period, 
if approximately of the right duration, when once gained, would not, as 
fA as we can judge, be liable to be changed ; consequently it might 
be thus transmitted during almost any number of generations. This 
conclusion, if it could be proved sound, would be curious ; for we should 
then see that th% period of gestation in each mammal, and the hatching 
of each bird’s eggs, and many other vital processeis^' still betrayed the 
primordial birthplace of these animals. . ^ 
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carry us on to the amphibians. We have seen tliat 
birds and reptiles were once intimately connected 
together ; and the Monotremata now, in a slight degree, 
connect mammals with reptiles. But no one can at 
present say by what line of descent the three higher 
and related classes, namely, mammals, birds, and rep- 
tiles, were derived from either of the two lower verte- 
brate classes, namely amphibians and fishes. In the 
class of mammals the steps are not difficult to con- 
ceive which led from the ancient Monotremata to 
tae ancient Marsupials; and from these to the early 
progenitors of the placental mammals. We may thus 
ascend to the Lemuridae ; and the interval is not wide 
Irom these to the Siiniadoe. The Simiadie then branched 
off into two great stems, the New World and Old World 
monkeys ; and from the latter, at a remote jDewod, Man, 
the wonder and glory of the Universe, proceeded. 

Thus we have given to man a pedigree of prodigious 
length, but not, it may be said, of noble quality. The 
world, it has often been remarked, appears as if it had 
long been preparing for the advent of man ; and this, in 
one sense is strictly true, for he owes his birth to a long 
line of progenitors. If any single link in this chain 
had never existed, man would not have been exactly 
what he now is. Unless we wilfully close our eyes, we 
may, with our present knowledge, approximately re- 
cognise our parentage ; nor need we feel ashamed of it. 
The most humble organism is something much higher 
than the inorganic dust under our feet ; and no one 
with an unbiassed mind can study any living creature, 
however humble, without being struck with entliusiasm 
at its marvellous structure and properties. 
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CHAPTER VII. 

On the Races of Man. 

The nature and \aluo of specific characters — Application to the races 
of man — Alignments in favour of, and op[)osed to, lariking the 
so-called races of man as distinct species — Sub-species — Mono- 
genists and polygenists — Convergence of chaiaetei — Numerous 
points of re>einblance in body and mind between the most distinct 
races of man — The state of man when he fiist spread ovei the 
earth — Each i ace not descended from a single ])air — The ex- 
tinction of laces — The fonnation of races — The effects of cross- 
ing — Slight intlucnce of the direct actfon ol the conditions of life 
— Slight 01 no infliience of natnial selection — ■ Sexual selection. 

It is not niy intention here to describe tlie several 
so-called races of men; but to inquire what is the 
value of tlie differences between them under a classi- 
ficatory point of view, and liow tliey have originated. 
In determining wliether two or more allied forms 
ought to be ranked a#' species or varieties, natu- 
ralists are practically guided by the following con- 
siderations ; namely, the amount of difference between 
them, a^\d whether such differences relate to few or 
many points of structure, and whether they are of 
physiological importance ; but more especially whether 
they are constant. Constancy of character is what is 
chiefly valued and sought for by naturalists. Whenever 
it can be shewn, or rendered probable, that the forms 
in question have remained distinct for a long period, 
this becomes an argument of much weight in favour 
of treating tl)pm as species. Even a slight degree of 
sterility between any two forms when fitrst crossed, or 
in their offspring, is generally considered as a decisive 
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test of their specific distinctly 
persistence without blending’ 
usually accepted as sufficicnf 

degree of mutual sterility, or in the case^(3f animals of 



some repugnance to mutual pairing. 

Independently of blending from intercrossing, the 
complete absence, in a well-investigated region, of 
varieties linking together any two closely-allied forms, 
is probably the n^ost important of all the criterions 
of their specific distinctness; and this is a somewliat 
difierent consideration from mere constancy of character, 
for two forms may be highly variable and yet not 
yield intermediate varieties. Geographical distribution 
is often unconsciously and sometimes consciously brought 
into play ; so that forms living in two widely separated 
areas, in which most of the other inhabitants arc speci- 
fically distinct, are themselves usually looked at as dis- 
tinct ; but in truth this affords no aid in distinguishing 
geographical races from so-called good or true species. 

Now let us apply these generally-admitted princii)les 
to the races of man, viewing him in the same spirit as 
a naturalist would any other apimal. In regard to the 
amount of difference between the races, we must make 
some allowance for our nice j)ovvers of discrimination 
gained by the long habit of observing ourselves. In 
India, as Elphinstone remarks,' although a newly-arrived 
European cannot at first distinguish the various native 
races, yet they soon appear to him extremely dissimilar ; 
and the Hindoo cannot at first perceive any difference 
between the several Eui’opean nations. Even the most 
distinct races of man, with the exception of certain 
negro tribes, are much more like each other in form 


‘ ‘ History of India,' 1841, vol. i.p. 323. Father Ripa makes exactly 
the same remark with respect to the Chinese. 
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than would at first be supposed. This is well shewn by 
the French photographs in the Collection Anthropolo- 
gique du Museum of: the men belonging to various 
races, the* greater number of which, as many persons 
to whom I have shown them have remarked, might 
pass for Europeans. Nevertheless, these men if seen 
alive 'would undoubtedly appear very distinct, so that 
we are clearly much influenced in our judgment by 
the mere colour of the skin and hair, by slight differ- 
ences in the features, and by expression. 

There is, however, no doubt that the various races, 
when carefully compared and measured, differ much 
from each other, — as in the texture of the hair, the 
relative proportions of all parts of the body,^ the capa- 
city of the lungs, the form and 'capacity of the skull, 
and evcsp in the convolutions of the brain.® But it 
would be an endless task to specify the numerous points 
of structural difference. The races differ also in con- 
stitution, in acclimatisation, and in liability to certain 
diseases. Their mental characteristics are likewise very 
distinct ; chiefly as it would appear in their emotional, 
but partly in their intellectual, faculties. Every one 
who has had the opportunity of comparison, must have 
been struck with the contrast between the taciturn, 
even morose, aborigines of S. America and the light- 
hearted, talkative negroes. There is a nearly similar 
contrast between the Malays and the Papuans,^ who live 


2 A vast number of measurements of Whites, Blacks, and Indians, are 
given in the * Investigations in the Military and An tin opolog. Statistics 
of American Soldiers,* by B. A. Gould, 1869, p. 298-858 ; on the 
capacity of the lungs, p. 471. See also the numerous and valuable 
tables, by Dr. Weisbach, from the observations of Dr. Scherzer and 
Dr. Schwarz, in the ‘Reise der Novara; Anthropolog. Theil,* 1867. 

* See, for instance, Mr. Marshall’s account of tlie brain of a Bush- 
woman, in * Phil. Transact.’ 1864, p. 519*. 

* Wallace, * The Malay Archipelago,* vol, ii. 1869, p. 178. 
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under the same physical conditions, and are separated 
from each otlie« only by a narrow space of sea. 

We will first consider the arguments which may be 
advanced in favour of classing the races *of man as 
distinct species, and then those on the other side. If a 
naturalist, who had never before seen such beings, were 
to compare a Negro, Hottentot, Australian, or Mongolian, 
he would at once perceive that they differed in a multi- 
tude of characters, some of slight and some of consider- 
able importance. On inquiry he would find tliat they 
were adapted to live under widely different climates, and 
that they differed somewhat in bodily constitution and 
mental disposition. If he were then told that hundreds 
of 'similar specimens could be brought from the same 
countries, he would ji^suredly declare that they were as 
good species as many to which he had be«u in ihe 
habit of affixing specific names. This conclusion would 
be greatly strengthened as soon as he had ascertained 
that these forms had all retained the same character for 
many centuries ; and that negroes, apparently identical 
with existing negroes, had lived at least 4000 years 
ago.® He would also hear from an excellent observer, 


^ With respect to the figures in the famous Egyptian caves of Abou- 
Simbel, M. Pouchet says (* The I'lurality of the Human Races,’ Eng. 
ti’anslat. ISGf, p. 50), that he was far from finding recognisaWo repre- 
sentations of the dozen or more nations which some autliors believe 
that they can recognise. Even some of the most strongly-marked 
laces cannot be identified with that degree of unanimity wJiich might 
have been expected fiom what has been written on the subject. 
Thus Messrs. Nott and Gliddun (‘ Types of Mankind,’ p. 118 ; state 
that Raineses II., or the Great, has features superbly European; where- 
as Knox, another firm believer in the specific distinction of the races 
of man (‘Races of Man/ 1850, p. 201), speaking of young Memnon 
(the same person with Rameses II , as I am informed^by Mr. Birch) in- 
sists in the strongest manner that he is identical in chaiacter with the 
Jews of Antwerp. Again, whilst looking in the Bii^^sh 3Iuscum with 
two competent judges, officers of the establishment, at the statue of 
Amunoph III., we agreed that he had a strongly negro cast of features ; 
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Dr. Lund,® that the human skulls found in the caves of 
Brazil, entombed with many extinct mammals, belonged 
to the same type as that now prevailing throughout the 
American f^oiitinent. 

Our naturalist would then perhaps turn to geogra- 
phical distribution, and he would probably declare that 
forms differing not only in appearance, but fitted for 
tlie hottest and dampest or driest countries, as well as 
for tlie an* tic regions, must be distinct species. He 
miglit appeal to the fact that no one species in the 
group next to man, namely the Quadrumana, can resist 
a low temperature or any considerable change of climate ; 
and that those species which come nearest to man have 
never been reared to maturity, even under the tenipenito 
climate of Europe. IJe would be deeply impressed with 
the fact, • first noticed by Agassiz,’’^ that the different 
races of man are distributed over the world in the same 
zoological provinces, as those inhabited by undoubtedly 
distinct species and genera of mammals. This is mani- 
festly the case with the Australian, Mongolian, and 
Negro races of man ; in a less well-marked manner with 
the Hottentots ; but pithily with the Papuans and 
]\Ialays, who are separated, as Mr. Wallace has shewn, 
by nearly the same line which divides the great Malayan 
and Australian zoological provinces. The aborigines 
of America range throughout the Continent ; and this 
at first appears opposed to the above rule, for most of 
the productions of the Southern and Northern halves 
differ widely ; yet some few living forms, as the 

but Messrs. Nott and Gliddon (ibid. p. 146, fig. 53j desciibe bim as 
“ a hybiid, but not of negro intermixture” 

® As quoted by Nott and Gliddon, * Types of Mankind,’ 1854, p. 439. 
They give also corroborative evidence ; but C. Vogt thinks tliat the 
subject requires further investigation. 

' “Divei-sity of Origin of the Human Races,” the ‘Christian 
Examiner,’ July, 1850. 
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opossum, range from the one into the other, as did 
formerly some oi the gigantic Edentata. Tlie Esqui- 
maux, like other Arctic aninials, extend round the 
whole polar regions. It should be observed that the 
mammalian forms which inhabit the several zoological 
provinces, do not differ from each other in the same 
degree; so that it can hardly bo considered as an 
anomaly that tlie Negro differs more, and the American 
much less, from the other races of man than do the 
mammals of the same continents from those of the other 
provinces. IMan, it may be added, does not appear to 
have aboriginally inhabited any oceanic island ; and in 
this respect he resembles the other members of his class. 

In determining whether the varieties of the same 
kind of domestic animal should be ranked as specifically 
distinct, that is, whether any of them arc descended ivo^a 
distinct ^^ild species, every naturalist would lay much 
stress on the fact, if established, of their external paraxsitcis 
being specifically distinct. All the more stress would be 
laid on this fact, as it would be an exceptional one, for 
I am informed by Mr. Denny that the most different 
kinds of dogs, fowls, and pigeons, in England, are infested 
by the same species of Pediculi or lice. Now Mr. A. 
Murray has carefully examined the Pediculi collected in 
different countries from the different races of man ; ^ 
and he finds that they differ, not only in coloiir, but 
in the structure of their claws and limbs. In every 
case in which numerous specimens were obtained tlio 
differences were constant. The surgeon of a whaling 
ijiip in the Pacific assured me thut when the Pediculi, 
with which some Sandwicli Islanders on board swarmed, 
strayed on to the bodies of the English sailors, they 
died in the course of three or four days. These Pediculi 


® ‘Transact. R. Soc. of Edinburgh,* vol, xxii. 1861, p. 567. 
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were darker coloured and appeared different from those 
proper to the natives of Ohiloe in Sowtli America, of 
which he gave me specimens. These, again, appeared 
larger and miicli softcT than European lice. Mr. Murray 
procured four kinds from Africa, namely from the 
Negroes of the Eastern and Western coasts, from the 
Hottentots and Caffres; two kinds from the natives 
of Australia; two from North, and two from South 
America. In tlicse latter cases it may be presumed 
that the Pediculi came from natives inhabiting different 
districts. With insects slight structural differences, if 
constant, are generally esteemed of specific value : and 
the fact of the races of man being infested by parasites, 
which appear to be specifically distinct, might fairly 
be urged as an argument that ‘the races themselves 
ojight tg be classed as distinct species. 

Our supposed naturalist having proceeded thus far 
in his investigation, would next inquire whether the 
races of men, when crossed, were in any degree sterile. 
He might consult the work ^ of a cautious and philo- 
sophical observer. Professor Broca ; and in this he would 
find good evidence tha^ some races were quite fertile 
together ; but evidence of an opposite nature in regard to 
other races. Thus it has been asserted that the native 
women of Australia and Tasmania rarely produce 
childrT3n to European men ; the evidence, how^ever, on 
this head has now been shewn to be almost valueless. 
The half“cast(is are killed by the pure blacks ; and an 
account has lately been published of eleven half-caste 
youths murdered and burnt at the same time, whosp 
remains were found by the police.^® Again, it has often 

® ‘Oil the Phenomena of Hybridity in the Genus Homo,’ Eng. 
translat. 18G4. • 

10 See the interesUng letter by Mr. T. A. Murray, in the ‘ Anthro- 
polog. Keview,’ April, 1868, p, liii. In thi» letter Count Strzel^ki’s 
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been said that when mulattoes intermarry they produce 
few children; on the other hand, Dr. Bachman of 
Charlestown^^ positively asserts that he has known 
mulatto families which have intermarried for several 
generations, and have continued on an average as fertile 
as either pure wliites or pure blacks. Inquiries formerly 
made by Sir C. Lyell on this subjcict led him, as he 
informs me, to tlie same conclusion. In the United 
States the census for the year 1834 included, according 
to Dr. Bachman, 405,751 mulattoes; and this number, 
considering all the circumstances of tlio case, seems 
small ; but it may partly be accounted for by the de- 
graded and anomalous position of the class, and by the 
profligacy of the women. A certain amount of absorp- 
tion of mulattoes into* negroes must always be in pro- 
gress ; and this would lead to an apparent diiainuti-wi 
of the former. The inferior vitality of mulattoes is 
spoken of in a trustworthy work^-^ as a well-known 
phenomenon ; but this is a different consideration from 
their lessened fertility ; and can hardly bo advanced as 
a proof of the specific distinctness of the parent races. 
No doubt both animal and vegetable hybrids, when 
produced from extremely distinct species, are liable to 
premature death ; but the parents of mulattoes cannot 
be put under the category of extremely distinct sjiecies. 
The common Mule, so notorious for long life and vigour, 
and yet so sterile, shews how little necessary connection 


statement, that Australian women who have home chihlren to a wliite 
man are afterwards sterile with tlieir own race, is disproved. M. A. do 
Quatrefages has also collected (‘Revue des Cours Scientifiques,* March, 
1809, p. 239) much evidence that Australians and Europeans arc not 
sterile when crossed. 

‘ An Examination of Prof. Agassiz’s Sketch of thq Nat. Provinces 
of the Animal World,* Charleston, 1855, p. 44. 

12 * Military and Anthropolog, Statistics of American Soldiers/ by 
B. A. Gould, 1869, p. 319. 
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there is in hybrids between lessened fertility and vitality : 
other analogous cases could be added. « 

Even if it should hereafter be proved that all the 
races of Aen were perfectly fertile together, he who was 
inclined from other reasons to rank them as distinct 
species, might witli justice argue that fertility and 
sterility are not safe criterions of specific distinctness. 
We know tliat these qualities are easily affected by 
changed conditions of life or by close inter-breeding, 
and that they are governed highly complex laws, for 
instance that of the unequal fertility of reciprocal crosses 
betw’een the same two species. With forms wdiich must 
be ranked as undoubted species, a perfect series exists 
from those which are absolutely sterile when crossed, 
to those which are almost or quitb fertile. The degrees 
q£^,sterility do not coincide strictly with the degi ees of 
difference in external structure or habits of life. Man 
in many respects may be compared with those animals 
which have long been domesticated, and a large body 
of evidence can be advanced in favour of the Pallasian 
doctrine that domestication tends to eliminate the 


IS t The Variation of Animals and Plants under Domestication,’ vol. ii. 
p, 109. I may lu*ic remind tlio reader that the stenhty of spoeies 
when crossed is nut a spccially-acqniicd quality; but, like the inca- 
pacity qi certain tices to be grafted togethei, is incidentnl on other 
acquired differenccH The nature of these differences is unknown, but 
they relate more espccinlly to the reproductive system . and much less 
to external structure or to oi dinary diftereuces in constitution. One 
important elemtait in the sterility of crossed species apparently lies in 
one or both having been long habituated to fixed conditions ; for we 
know that changed conditions liavc a special influence on the repro- 
ductive system, and Ave have good reason to believe (as before re- 
marked) that the fluctuating conditions of domestication tend to elimi- 
nate that sterility which is so general with species in a natural state 
when crossed. It has elsewhere been shewn by me (ibid. vol. ii. p. 185, 
and ‘ Origin of •Siiecies,’ 5th edit. p. 317) that the i^terility of crossed 
species has not been acquired through natural seleetioh : we can see that 
when two forms have already been rendered very sterile, it is scarcely 
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sterility which is so general a result of the crossing of 
species in a st^te of nature. From these several con- 
siderations, it tnay be justly urged that the perfect ferti- 
lity of the intercrossed races of man, if Established, 
would not absolutely preclude us from ranking ^lem as 
distinct species. 

Independently of fertility, the character of the off- 
spring from a cross has sometimes been thought to 
afford evidence whether the parent-forms ought to be 
ranked as species or varieties ; but after carefully study- 
ing the evidence, I have come to the conclusion that no 
general rules of this kind can be trusted. 'Jhus 
mankind the offspring of distinct races resemble in all 
respects the offspring of true species and of varieties. 
This is shewn, for distance, by the manner in which 
the characters of both parents arc blen(le(i^ 
one form absorbing another through repeated crosses. 
In this latter case the progeny both of crossed species 
and varieties retain for a long period a tendency to 
revert to their ancestors, especially to that one which 
is prepotent in transmission. When any character has 
suddenly appeared in a race or species as the result of a 


possible tliat their sterility slioulJ be aiignientod by tlie preservation or 
survival of the more and more sterile individuals; for as the steiility 
increases fewer and fewer ofFspiiiig will bo jiroduced troii^ which to 
breed, and at last only single individuals will be produced, at the larest 
intervals. But theie is even a higher giade of sterility than this. Both 
Gartner and Kblreuter have proved that in gcneia of plants including 
numerous species, a series can be formed fioin species wliicli when 
ciossed yield fewer and fewer seeds, to species which never produce a 
single seed, but yet are affected by the pollen of the other species, for 
the germcn swells. It is here manifestly impossible to select the more 
sterile individuals, which have already ceased to yield seeds; so that 
the acme of sterility, when the gennen alone is affected, cannot be 
gained through selection. This acme, and no doubt the other grades 
of steiility, are the incidental results of certain unknown differences 
in the constitution of the reproductive system of the species which are 
crossed. 
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single act of variation, as is general with monstrosities,^^ 
and this race is crossed with another npt thus charac- 
terised, the characters in question do not commonly 
appear in a blended condition in the young, but are 
transmitted to them either perfectly developed or not at 
all. As \\ ith the crossed races of man cases of this kind 
rarely or never occur, this may be used as an argument 
against the view suggested by some ethnologists, namely 
that certain characters, for instance the blackness of the 
negro, first appeared as a sudden variation or sport. 
Had this occurred, it is probable that mulattoes would 
often have been born, either completely black or com- 
j)]etely white. 

We have now seen that a naturalist might feel him- 
self fully justified in ranking the races of man as distinct 
spedps ; for he has found that they are distinguished by 
many differences in structure and constitution, some 
being of importance. These differences have, also, re- 
mained nearly constant for very long periods of time. 
He will have been in some degree influenced by the 
enormous range of man, which is a great anomaly in 
the class of mammals, if mankind be viewed as a single 
species. He will have been struck with the distribution 
of the several so-called races, in accordance with that 
of other undoubtedly distinct species of mammals. 
Finallyflie might urge that the mutual fertility of all 
the races has *not as yet been fully proved ; and even if 
proved would not be an absolute proof of their specific 
identity. 

On the other side of the question, if our supposed 
naturalist were to enquire w^hether the forms of man 
kept distinct like ordinary species, when mingled to- 


M < The Variation of Animals,’ &o,, vol. ii, p. 92. 
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j>ether in large numbers in the same country, he vould 
immediately discover that this was by no means the 
case. In Brazil he would behold an immense mongrel 
population of Negroes and Portuguese ; in *Chiloe and 
other parts of South America, he would beheld the 
whole population consisting of Indians and Spaniards 
blended in various degrees.^* In many parts of the 
same continent he would meet with the most complex 
crosses between Negroes, Indians^ and Europeans ; and 
such triple crosses afford the severest test, judging from 
the vegetable kingdom, of the mutual fertility of the 
parent-forms. In one island of the Paciilc he would 
find a small population of mingled Polynesian and 
English, blood ; and in the Viti Archipelago a popula- 
tion of Polynesians ahd Negritos crossed in all degrees. 
Many analogous cases could be added, for in^itanc^in 
South Africa. Hence the races of man are not suffi- 
ciently distinct to co-exist without fusion ; and this it 
is, which in all ordinary cases affords the usual test of 
specific distinctness. 

Our naturalist would likewise be much disturbed as 
soon as he perceived that the distinctive characters of 
every race of man were highly variable. This strikes 
every one when he first beholds the negro-slaves in 
Brazil, who have been imported from all parts of Africa. 
The same remark holds good with the Polynesians, and 
with many other races. It may be doubtetl whether 
any character can be named which is distinctive of a 
race and is constant. Savages, even within the limits of 
the same tribe, are not nearly so uiiifoi’in in character, 
as has often been said. Hottentot women offer certain 


M. de Quatrefages has given (‘ Anthropolog. Review/ Jan. 18G0, 
p. 22) an interesting account of the success and energ^ of the Paiili.stas 
in lirazil, who arc a much crossed race of Portuguese and Indians, with 
n mixture of the blood of other races. 

VOL, I. Q 
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peculiarities, more strongly marked than those occur- 
ring in any other race, but these arer known not to 
be of constant occurrence. In the several American 
tribes, colour and hairyness differ considerably ; as does 
colour to a certain degree, and the shape of the features 
greatly, in the Negroes of Africa. The shape of the 
skull varies much in some races ; and so it is with 
every other character. Now all naturalists have learnt 
by dearly-bought experience, how rash it is to attempt 
to define species by the aid of inconstant characters. 

But the most weighty of all the arguments against 
treating the races of man as distinct species, is that they 
graduate into each other, independently in many cases, 
as far as we can judge, of their having intercrossed. 
Blan has been studied more carefully than any other 
organic being, and yet there is the greatest possible 
diversity arnongst capable judges whether he should be 
classed as a single species or race, or as two (Virey), as 
three (Jacquinot), as four (Kant), five (Blumenbach), 
six (Buffon), seven (Hunter), eight (Agassiz), eleven 
(Pickering), fifteen (Bory St. Vincent), sixteen (Des- 
moulins), twenty-two (Morton), sixty (Crawfiird), or as 
sixty-three, according to Burke.^^ This diveraity of 
judgment does not prove that the races ought not to be 
ranked as species, but it shews that they graduate into 
each other, ^and that it is hardly possible to discover 
clear distinctive characters between them. 

Every naturalist who has had the misfortime to under- 

For in 'stance with the abori^nes of America and Australia. Prof, 
Huxley says (‘ Transact. Interiiat. Congrc'ss of Prehist. Arch.’ 1868, p. 
105) that the skulls of many South Gennans and Swiss are “ as short 
“ and as broad as those of the Tartars,” &c, 

17 See a good discussion on this subject in Waitz, ‘Introduct. to 
Anthropology/ 'Eng. translat. 1863, p. 198-208, 227. I have taken 
some of the above statements from H. Tuttle’s ‘ Origin and Antiquity 
of Physical Man,’ Boston, 1866, p. 35. 
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take the description of a group of highly varying 
organisms, has .encountered cases (I speak after ev 
perience) precisely like that of man ; and if of a cautious 
dis[)osition, he will end by uniting all the forms which 
graduate into each other as a single species ; for he will 
say to himself that h^ has no right to give names to 
objects which he catojpt define. Cases of this kind occur 
in the Order includes man, namely in certain 

genera of monkeys'; wh^t in other genera, as in Cerco- 
pithecus, most of the species can be determined with 
certainty. In the American genus Cebus, the various 
forms are ranked by some naturalists as species, by 
others as mere geographical races. Now if numerous 
specimens of Cebus were collected from all parts of 
South America, and those forms which at present ap- 
pear to be specifically distinct, were found to ^ar]j4ij.t(‘. 
into each other by close steps, they would be ranked by 
most naturalists as mere varieties or races ; and thus tlie 
greater number of naturalists have acted with respect 
to the races of man. Nevertheless it must be confessed 
that there are forms, at least in the vegetable king- 
dom,^® which we cannot avoid naming as species, but 
which are connected together, independently of inter- 
crossing, by numberless gradations. 

Some naturalists have lately employed the term 
‘‘ sub-species ” to designate forms whicdi possess ifiany of 
the characteristics of true species, but which hardly de- 
serve so high a rank. Now if wo I’eflect on lAie weighty 
arguments, above given, for raising the races of man to 
the dignity of species, and the insuperable difficulties 
on the other side in defining them, the term sub- 


Prof. Nageli has carefully described several striking cases m lus 
* Botanischo Mittlieilungen,* B. ii. 1866, s. 294-369. * Prof. Asa Gray 
has made analogous remarks on some intermediate forms in the Com- 
positfiB of N. America. 

Q 2 
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species ” might here be used with much propriety. But 
j^pom long habit tlie term “race” will. perhaps always 
be employed. The choice of terms is only so far im- 
portant it is highly desirable to use, as far as that 
may be possible, tlie same terms for the same degrees of 
diflerence. ' Unfortunately this is rarely possible ; for 
within the same ianiily the larger genera generally 
include closely-allied forms, which can be distinguished 
only with much difficulty, whilst the smaller genera 
include forms tliat are perfectly distinct ; yet all must 
equally be ranked as species. So again the species 
within tlie same large genus by no means resemble 
each other to the same degree : on the contrary, in 
most cases some of them can be arranged in little groups 
round other species, like satellites*^ round planets.^® 

The question whether mankind consists of one or 
several species has of late years been much agitated by 
antliropologists, uho are divided into two schools of 
monogenists and polygenists. Those who do not admit 
the principle of evolution, must look at species either 
as separate creations or as in some manner distinct 
entities ; and they must decide what forms to rank as 
species by the analogy of other organic beings which 
are commonly thus received. But it is a hopeless en- 
deavoi'tr to decide this point on sound grounds, until 
some definition of the term “species” is generally ac- 
cepted ; and the definition must not include an element 
which cannot possibly be ascertained, such as an act of 
creation. We might as well attempt without any defi- 
nition to decide whether a certain number of houses 
should be called a village, or town, or city. We have a 
practical illustration of the difficulty in the never- 


19 i Origin of Species,* 5th edit. p. 68. 
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ending doubts whether many closely-allied mammals, 
birds, insects, and plants, which represent each other ih 
North America and Europe, should be ranl^d species 
or geographical races ; and so it is with the productions 
of many islands situated at some little distance from the 
nearest continent. 

Those naturalists, on the other hand, who admit the 
principle of evolution, and this is now admitted by the 
greater number of rising men, will feel no doubt that 
all the races of man arc descended 1‘rom a single primi- 
tive stock ; whether or not they think fit to designate 
them as distinct species, for the sake of expressing their 
amount of difference.'^ With our domestic animals the 
question whether thg various races have arisen from 
one or more species is different. Although all such 
races, as well as all the natural species within Che Wine 
genus^ have undoubtedly sprung from the same primi- 
tive stock, yet it is a fit subject for discussion, whether, 
for instance, all the domestic races of the dog have 
acquired their present differences since some one species 
was first domesticated and bred by man ; or whether they 
owe some of their characters to inheritance from distinct 
species, which had already been modified in a state of 
nature. With mankind no such question can arise, for 
he cannot be said to have been domesticated ^t any 
particular period. 

When the races of man diverged at an extremely 
remote epoch from their common progenitor, they will 
have differed but little from each other, and been few 
in number ; consequently they will then, as far as their 
distinguishing characters are concerned, have had less 
claim to rank as distinct species, than the existing so- 


Seo Prof. Huxley to this effect in the ‘ Fortnightly Review,* 1865, 
p 275. 
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called races. Nevertheless such early races would per- 
haps have been ranked by some natumlists as distinct 
species, so arbitrary is the term, if their differences, 
although extremely slight, had been more xjonstant than 
at present, and had not graduated into each other. 

It is, liowever, possible, thougli far from probable, 
that the early progenitors of man might at first have 
diverged much in character, until they became more 
unlike each other than are any existing races ; but that 
subsequently, as suggested by Vogt,^^ they converged 
in character. When man selects for the same object 
the offspring of two distinct species, he sometimes 
induces, as far as general appearance is concenicd, 
a considerable amount of convergence. This is the 
case, as shewn by Von Nathusius,^ with the improved 
breeds pigs, which are descended from two distinct 
species ; and in a less well-marked manner with the 
improved breeds of cattle. A great anatomist, Gratiolet, 
maintains that the anthroporaorplious apes do not form 
a natural sub-group ; but that the orang is a highly 
developed gibbon or semnopithecus ; the chimpanzee 
a highly developed mac^cus ; and the gorilla a highly 
developed mandrill. If this conclusion, whicli rests 
almost exclusively on brain-characters, be admitted, 
we should have a case of convergence at least in 
external characters, for the anthropomorphous apes are 
certainly more like each other in many points than 
they are to other apes. All analogical resemblances, 
as of a whale to a fish, may indeed be said to be 
cases of convergence; but this term has never been 
applied to superficial and adaptive resemblances. It 

‘ Lectures on Man,’ En". translat. 1864, p. 468. 

‘Die Racen des Schweines,* 1860, a. 46. ‘Vorstudien fur Ge- 
schichte, &c., Schweinesclffidel,’ 1864, s. 104, With respect to cattle, 
see M. de Quatrefages, ‘ Unite de fEspeoe Humaine,’ 1861, p. 119, 
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would be extremely rash in most cases to attribute to 
convergence close similarity in many points of struc- 
ture in beings which had once been widely different. 
The form of a crystal is determined solely by the 
molecular forces, and it is not surprising that dissimilar 
substances should sometimes assume the same form; 
but with organic beings we should bear in mind that 
the form of each depends on an infinitude of complex 
relations, namely on the variations which have arisen, 
these being due to causes far too intricate to be followed 
out, — on the nature of the variations which have been 
preserved, and this depends on the surrounding physical 
conditions, and in a still higher degree on the sur- 
rounding organisms with which each has come into 
competition, — and llistly, on inheritance (in itself a 
fluctuating element) from innumerable progeftituj;Sy all 
of which have had their forms determined through 
equally complex relations. It appears utterly incredible 
that two organisms, if diifering in a marked manner, 
should ever afterwards converge so closely as to lead 
to a near approach to identity throughout their whole 
organisation. In the case of the convergent races of pigs 
above referred to, evidence of their descent from two pri- 
mitive stocks is still plainly retained, according to Von 
Nathusius, in certain bones of their skulls. If the races 
of man were descended, as supposed by some naturalists, 
from two or more distinct species, which had differed as 
much, or nearly as much, from each other, as the orang 
differs from the gorilla, it can hardly be doubted that 
marked differences in the structure of certain bones would 
still have been discoverable in mamas he now exists. 

Although the existing races of man differ in many 
respects, as in colour, hair, shape of skull, proportions 
of the body, &c., yet if their whole organisation be taken 
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into consideration they are found to resemble each 
other closely in a multitude of points. Many of these 
points are of so unimportant or of so singular a nature, 
that it is extremely improbable that they should liave 
been independently acquired by aboriginally distinct 
species or races. The same remark holds good with 
equal or greater force with respect to the numerous 
points of mental similarity between the most distinct 
races of man. The American aborigines, Negroes and 
Europeans differ as much from each other in mind as any 
three races that can be named ; yet I was incessantly 
struck, whilst living with the Fuegians on board the 
“ Beagle,” with the many little traits of character, 
shewing how similar their minds were to ours ; and so 
it was with a full-blooded negro wfth whom I happened 
onc^p Jb,e intimate. 

He who will carefully read Mr. Tylor’s and Sir 
J. Lubbock’s interesting works '^ can hardly fail to be 
deeply impressed with the close similarity between 
the men of all races in tastes, dispositions and habits. 
This is shewn by the pleasure which they all take in 
dancing, rude music, aejing, painting, tattooing, and 
other^\ise decorating themselves, — in their mutual 
comprehension of gesture-language — and, as I shall be 
able to shew in a luture essay, by the same expression 
in theif features, and by the same inarticulate cries, 
when they are excited by various emotions. This 
similarity, or rather identity, is striking, when contrasted 
with the different expressions which may be observed 
in distinct species of monkeys. There is good evi- 
dence that the art of shooting with bows and arrows has 
not been handed down from any common progenitor of 

28 Tylor’s * Early History of Mankind,* 1865 ; for the evidence with 
respect to gesture-language, see p. 54. Lubbock’s ‘ Frehistorio Times,’ 
2nd edit. 1869. 
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mankind, yet the stone arrow-heads, brought from the 
most distant parts of the world and manufactured at the 
most remote periods, are, as Nilsson has shewn, almost 
identical ; and this fact can only he accounted for by 
the various races having similar inventive or mental 
powers. The same observation has been made by 
archaeologists ^ with respect to certain widely-i)revalent 
ornaments, such as zigzags, &c.; and with respect to 
various simple beliefs and customs, such as tht burying 
of the dead under megalithic structures. I remember 
observing in South America,^® that there, as in so many 
other parts of the world, man has generally chosen the 
summits of lofty hills, on which to throw up piles of 
stones, either for the sake of recording some remarkable 
event, or for burying his dead. 

Now when naturalists observe a close agre^npj^t in 
numerous small details of habits, tastes and dispositions 
between two or more domestic races, or between nearly- 
allied natural forms, they use this fact as an argument 
that all are descended from a common progenitor who 
was thus endowed ; and consequently that all should be 
classed under the same species. The same argument 
may be applied with much force to the races of man. 

As it is improbable that the numerous and unim- 
portant points of resemblance between the several races 
of man in bodily structure and mental faeultiSs (I do 
not here refer to similar customs) should all have been 
independently acquired, they must have been inherited 
from progenitors w^ho were thus characterised. We* 
thus gain some insight into the early state of man, 

* The Primitive Inhabitants of Scandinavia/ Eng. translat. edited 
by Sir J. Lubbock, 1868, p. 104. 

2^ Hodder M. Westropp, on Cromlechs, &c., ‘Journal of Ethno- 
logical Soc/ as given in ‘ Scientific Opinion/ Juno 2nd, 1869, p. 3. 

28 * Journal of Researches : Voyage of the “ Beagle,” ’ p. 46. 
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before he had spread step by step over the face of the 
earth. The spreading of man to regions widely sepa- 
rated by the sea, no doubt, preceded any considerable 
amount ordivergence of character in the several races ; 
for otherwise we should sometimes meet with the same 
race in distinct continents ; and this is never the case. 
Sir J. Lubbock, alter comparing the arts now practised 
by savages in all parts of the world, specifies those 
which mjfn could ndt have known, when he first wan- 
dered from Ids original birth-place; for if once learnt 
tliey w’ould never have been forgotten. ^ He thus shews 
that “the spear, which is but a development of the 
“ knife-point, and the club, which is but a long hammer, 
“ are the only things left.” He admits, however, that 
the art of making fire probably had already been dis- 
covered. for it is common to all the races now existing, 
and was knowm to the ancient cave-inhabitants of 
Europe. Perhaps the art of making rude canoes or 
rafts w^as likewise known; but as man*existed at a re- 
mote epoch, when the land in many places stood at a 
very different level, he would have been able, without 
the aid of canoes, to have spread w idely. Sir J. Lubbock 
further remarks how improbable it is that our earliest 
ancestors could have “ counted as high as ten, consider- 
“ ing that so many races now in existence cannot get 
“ beyohd four.” Nevertheless, at this early period, the 
intellectual and social faculties of man could hardly have 
been inferior in any extreme degree to those now pos- 
sessed by the lowest savages ; otherwise primeval man 
could not have been so eminently successful in the 
struggle for life, as proved by his early and wide 
diffusion. ' 

From the fundamental differences between certain 


^ ‘ Prehistoric Times,’ 1869, p. 574. 
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languages, some philologists have inferred that when 
man first became widely diffused .he was not a speaking 
animal; but it may be suspected that languages, far 
less perfect than any now spoken, aided by gestures, 
might have been used, and yet have left no traces 
on subsequent and more highly-developed tongues. 
Without the use of some language, however imperfect, 
it appears doubtful whether man’s intellect could have 
risen to the standard itnplied by his dominant position 
at an early period. 

Whether primeval man, when he possessed very few 
arts of the rudest kind, and when his power of language 
was extremely imperfect, would have deserved to be 
called man, must depend on the definition which we 
employ. In a series of forms graduating insensibly 
from some ape-like creature to man as he n€«idaxists, 
it would be impossible to fix on any definite point when 
the term man ’’ ought to be used. But this is a matter 
of very little importance. So again it is almost a 
matter of indifference whether the so-called races of 
man are thus designated, or are ranked as species 
or sub-species; but the latter term appears the most 
appropriate. Finally, we may conclude that when 
the principles of evolution are generally accepted, as 
they surely will be before long, the dispute betw een the 
monogenists and the polygenists will die a silent and 
unobserved death. 

One other question ought not to be passed over 
without notice, namely, whether, as is sometimes 
assumed, each sub-species or race of man has sprung 
from a single pair of progenitors. With our domestic 
animals a new race can readily be formed from a single 
pair possessing some new character, or even from a 
single individual thus characterised, by carefully match- 
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ing the varying offspring ; but most of our races have 
been formed, not intentionally from a selected pair, 
but unconsciously by the preservation of many indi- 
viduals which have varied, however slightly, in some 
useful or desired manner. If in one country stronger 
and heavier horses, and in another country lighter and 
fleeter horses, were habitually preferred, we may feel 
sure that two distinct sub-breeds would, in the course 
of time, be produced, without any particular pairs 
or individuals having been separated and bred I'rom 
in either country. Many races have been thus formed, 
and their manner of formation is closely analogous with 
that of natural species. We know, also, that the 
horses which have been brought to the Falkland 
Islands have become, during successive generations, 
smaller and weaker, whilst those which liave run wild 
on the Pampas have acquired larger and coarser 
heads; and such changes are manifestly due, not to 
any one pair, but to all the individuals having been 
subjected to the same conditions, aided, perhaps, by 
the principle of reversion. The new sub-breeds in 
none of these cases are descended from any single 
pair, but from many individuals which have varied in 
different degrees, but in the same general manner; 
and we may conclude that the races of man have been 
similarly produced, the modifications being either the 
direct result of exposure to different conditions, or the 
indirect result of some form of selection. But to this 
latter subject we shall presently return. 

On the Extinction of the Baces of Man , — The partial 
and complete extinction of many races and sub-races 
of man are historically known events. Humboldt saw 
in South America a parrot which was the sole living 
creature that could speak the language of a lost tribe. 
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Anoient monuments and stone implements found in 
all parts of tlie ^^or]d, of which no tradition is pre- 
served by the present inhabitants, indicate much 
extinction. Some small and broken tribes^ remnants 
of former races, still survive in isolated and gene- 
rally mountainous districts. In Europe the ancient 
races were all, according to Schaaflfhausen,^** lower in 
the scale than the rudest living savages ; ’’ they must 
therefore have differed, to a certain extent, from any 
existing race. The remains described by Professor 
Broca“^ from Les Eyzies, though tliey unfortunately 
appear to have belonged to a single family, indicate a 
race with a most singular combination of low or simioiis 
and higli characteristics, and is “entirely diflerent 
“ from any other rac'e, ancient or modern, that we have 
“ever heard of.’’ It differed, therefore, from .tiia. qua- 
ternary race of the caverns of Belgium. 

Unfavourable physical conditions appear to have had 
but little effect in the extinction of races.^° Man has 
long lived in the extreme regions of the North, with 
no wood wherewith to make his canoes or other imple- 
ments, and with blubber alone for burning and giving 
him warmth, but more especially for melting the snow. 
In the Southern extremity of America the Fuegians 
survive without the protection of clothes, or of any 
building worthy to be called a hovel. In South Africa 
the aborigines wander over the most arid plains, where 
dangerous beasts abound. Man can withstand the 
deadly influence of the Terai at the foot of the Hima- 
laya, and the pestilential shores of tropical Africa. 


^ Tranbliition in * Anthropological Keview,’ Oct. 1868, p. 431. 

‘Transact, internat. CongrcteS of Prehistoric Arch.’ 1868, p. 172- 
175. See also Broca (translation) in ‘Anthropological Keview,* (Jet. 
1868, p. 410. 

30 Dr. Gerland ‘ Ueher das Autsterben dcr Natiirvolkcr,* 1868, s. 82. 
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Extinction follows chiefly from the competition of 
tribe with tribe, and race with race. Various checks 
are always in action, as specified in a former chapter, 
which serve to keep down the numbers of each savage 
tribe, — such as periodical famines, the wandering of 
the parents and the consequent deaths of infants, pro- 
longed suckling, the stealing of women, wars, accidents, 
sickness, licentiousness, especially infanticide, and, 
perhaps, lessened fertility from less nutritious food, and 
many hardships. If from any cause any one of these 
checks is lessened, even in a slight degree, the tribe 
thus favoured will tend to increase; and when one 
of two adjoining tribes becomes more numerous and 
powerful than the other, the contest is soon settled by 
war, slaughter, cannibalism, slavery, and absorption. 
Even when a weaker tribe is not thus abruptly swept 
away, if it once begins to decrease, it generally goes on 
decreasing until it is extinct.^^ 

When civilised nations come into contact with bar- 
barians the struggle is short, except where a deadly cli- 
mate gives itsaid to the native race. Of the causes which 
lead to the victory of civilised nations, some are plain 
and some very obscure. We can see that the cultivation 
of the land will be fatal in many ways to savages, for 
they cannot, or will not, change their habits. New 
diseased and vices are highly destructive ; and it appears 
that in every nation a new disease causes much de^ath, 
until those who are most susceptible to its destructive 
influence are gradually weeded out;^ and so it may be 
with the evil effects from spirituous liquors, as well as 
with the unconquerably strong taste for them shewn by 
so many savages. It further appears, mysterious as is 

Gerland (ibid. s. 12) gives facts in support of this statement. 

*2 See remarks to this effect in Sir H. Holland’s ‘ Medical Notes and 
Reflections,’ 1839, p. 390. 
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the fact, that the first meeting of distinct and separated 
people generates disease.^ Mr. Sproat, who in Van- 
couver Island closely attended to the subject of extinc- 
tion, believes that changed habits of life, which always 
follow from the advent of Europeans, induces much ill- 
health. He lays, also, great stress on so trifling a cause 
as that the natives become “ bewildered and dull by the 
“ new life around them ; they lose the motives for exer- 
‘‘ tion, and get no new ones in their place.” 

The grade of civilisation seems a most important 
element in the success of nations which come in compe- 
tition. A few centuries ago Europe feared the inroads 
of Eastern barbarians ; now, any such fear would be ridi- 
culous. It is a more curious fact, that savages did not 
formerly waste away, as Mr. Bagehot has remarked, 
before the classical nations, as they now docrc^^fore 
modern civilised nations ; had they done so, the old 
moralists would have mused over the event ; but there 
is po lament in any writer of that period over the perish- 
ing barbarians.^^ 

Although the gradual decrease and final extinction 
of the races of man is an obscure problem, wo can see 
that it depends on many causes, differing in different 
places and at different times. It is the same difficult 
problem as that presented by the extinction of one of 
the higher animals — of the fossil horse, for instance, 
which disappeared from South America, soon afterwards 
to be replaced, within the same districts, by countless 
troops of the Spanish horse. The New Zealander seems 

** I have collected (; Journal of Researches, Voyage of the “ Beagle,** * 
p. 435) a good many cases bearing on this subject : see also Gerland, 
ibid. s. 8. Poeppig speaks of the “ breath of civilisation as poisonous 

to savages.** 

3^ Sproat, ‘ Scenes and Studies of Savage Life,* 1868, p. 284. 

*3 Bagehot, “ Physics and Politics,** * Fortnightly Review,* April 1, 
1868, p. 455. 
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consciotis of this parallelism, for he compares his future 
fate with that of the native rat almost exterminated by 
the European rat. The difficulty, though great to our 
imagination, and really great if we wish to ascertain 
the precise causes, ouglit not to be so to our reason, 
as long as we keep steadily in mind that the increase of 
each species and each race is constantly hindered by 
various checks ; so that if any new check, or cause of 
destruction, even a slight one, be superadded, the race 
will siircdy decrease in number ; and as it has every- 
wdiere been observed that savages are much opposed to 
any change of habits, by which means injurious checks 
could be counterbalanced, decreasing numbers wdll 
sooner or later lead to extinction ; the end, in most 
cases, being promptly determined by the inroads of 
incre^^j^ig and conquering tribes. 

y ^ 

On the Formation of the Races of Man , — It may be 
premised that when we find the same race, though 
broken up. into distinct tribes, ranging over a great 
area, as over America, we may attribute their general 
resemblance to descent fjpm a common stock. In some 
cases the crossing of races already distinct has led to 
the formation of now races. Tlie singular fact that 
Europeans and Hindoos, who belong toHhe same Aryan 
stock and speak a language fundamentally the same, 
differ widely in appearance, whilst Europeans differ 
but little from Jews, who belong to the Semitic stock 
and speak quite another language, has been accounted 
for by Broca through the Aryan branches having been 
largely crossed during their wide diffusion by various 
indigenous tribes. When two races in close contact 


“On Antliropology,” translation, * Antliiopolog. Review,’ Jan. 

1868, p. 
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cross, the first result is a heterogeneous mixture : 
thus Mr. Hunter, in describing the Santali or hill- 
tribes of India, says that hundreds of imperceptible 
gradations may bo traced “ from the black, squat tribes 
‘‘ of the mountains to the tall olive-coloured Brahman, 
“ with his intellectual brow, calm eyes, and high but 
narrow head ; ” so that it is necessary in courts of 
justice to ask the witnesses whether they are Santalis 
or Hindoos.®^ Whether a heterogeneous people, such 
as the inhabitants of some of the Polynesian islands, 
formed by the crossing of tw'o distinct races, with few 
or no pure members left, would ever become homo- 
geneous, is not known from direct evidence. But as 
with our domesticated animals, a crossed breed can 
certainly, in the coufse of a few generations, be fixed 
and made uniform by careful selection,'^® we m‘,jjj^mfer 
that the free and prolonged intercrossing duringymany 
generations of a heterogeneous mixture would supj)ly 
the place of selection, and overcome any tendency to 
reversion, so that a crossed race would ultimately be- 
come homogeneous, though it might not partake in an 
equal degree of the characters of the two parent-races. 

Of all the differences between the races of man, the 
colour of the skin is the most conspicuous and one of 
the best marked^ Differences of this kind, it was for- 
merly thought, could bo accounted for by long* expo- 
sure under different climates ; but Pallas first shewed 
that this view is not tenable, and he has been followed 
by almost all anthropologists.^ The view has been 

37 * The Annals of Rural Bengal,’ 1868, p. 134. 

^ ‘ The Variation of Animals and Plants under Domestication,’ v<d. 
li. p. 95. 

Pallas, *Afct. Acad. St. Petersbnrgh,* 1780, i^nit ii. p. 69. He 
was followed by Rudolplii, m his •^Beytiago zur Anthropologic*,* 1812. 
An excellent summary of the evidence is given by Godion, ‘ De 
TEspece/ 1859, vol. li. p. 246, &c. 

VOL. I. • R 
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rejected chiefly because the distribution of the ^ ariously 
coloured races, most of whom must have long inhabited 
their present homes, does not coincide with correspond- 
ing differences of climate. Weight must also be given 
to such cases as that of the Dutch families, who, as 
we hear on excellent authority have not undergone 
the least change of colour, after residing for three cen- 
turies in South Africa. The uniform appearance in 
various parts of the world of gypsies and Jews, though 
the uniformity of the latter has been somewhat exagge- 
rated,^^ is likewise an argument on the same side. A 
veiy damp or a very dry atmosphere has been supposed 
to be more influential in modifying the colour of the 
skin than mere lu at ; but as D'Orbigny in Soulh 
America, and Livingstone in Africa, arrived at diame- 
trically opposite conclusions with respect to dampness 
and dryhess, any conclusion on this head must be con- 
rideted as very doubtful.'*- 

"" , Various facts, which I have elsewhere given, prove 
4hat the colour of the skin and hair is sometimes corre- 
lated in a surprising manner with a complete immunity 
from the action of ceitain vegetable, poisons and irom 
the attacks of certain parasites. Hence it occurred to 
me, tiiat negroes and other dark races might have 
acquired their dark tints by the darker individuals 
escaping during a long series of generations from 
the deadly influence of the miasmas of their native 
countries. 

I afterwards found that the same idea had long ago 


Sir Andrew Smith, as quoted by Knox, * Baces of Man,’ 1850, 
p. 473. 

See De Quatrefages on this heed, ‘Revue desCours Scientifiques,’ 
Oct. 17, 1868, p. 731. 

Livingstone’s ‘ Travels and Besearches in S< Africa,’ 1857, p. 338, 
329. D’Orbigny, as quoted by Godiun, * De I’Espbce,’ vol. ii. p. 260. 
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occurred to Dr. Wells.^ That negroes, and even mulat- 
toes, are almost completely exempt from the yellow- 
fever, which is so destructive in tropi(*al Ameru?a, has 
long been kiiown.'*^ They likewise escape to a large 
extent the fatal intermittent fevers that prevail along, 
at least, 2600 miles of the shores of Africa, and which 
annually cause one-fifth of the white settlers to die, and 
another fifth to return home invalided.^® This immu- 
nity in the negro seems to be partly inherent, de- 
pending on some unknown peculiarity of constitution, 
and partly the result of acclimatisation. Pouchet^® 
states that the negro regiments, borrowed from the 
Viceroy of Egypt for the Mexican war, which had been 
recruited near the Soudan, escaped the yellow-fever 
almost equally well with the negroes originally brought 
from various parts of Africa, and accustoraecrTo the 
climate of the West Indies. That acclimatisation pjays 
a part is shewn by the many cases in which negroes 
alter liaving resided for some time in a colder climat^, 
have become to a certain extent liable to tropical 
fevers.^’^ The nature of the climate under wl^ich the 
white races have long resided, likewise has some in- 
fluence on them ; for during the fearful epidemic of 
yellow-fever in Demerara during 1837, Dr. Blair found 
that the death-rate of the immigrants was proportional 


“*3 See a paper read before the Royal Soc. in 1813, and published in 
his Essays in 1818. I have given an account of Dr. Wells* views in the 
Historical Sketch (p. xvi) to my * Origin of Species.’ Various cases of 
colour correlated with constitutional peculiarities are given in niy 

* Variation of Animals under Domestication,’ vol. li. p. 227, 335. 

See, for instance, Nott and Gliddon, * Types of Mankind,’ p. 68 
Major Tulloch, in a paper read before the Statistical Society, 
April 20th, 1840, and given in the * Athcnamm,’ 1840, p. 353. 

‘ The Plurality of the Human Race * (translat.), 1864, p. 60 
*7 Quatrefages, ‘ Unite de I’Espece Humaine,* 1861, p. 205. Waitz 

* Introduct. to Anthropology,' translat. vol. i. 1863, p. 124. Living- 
stone gives analogous cases in his * Travels.' 

R 2 
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to the latitude of the country whence they had come. 
With the negro the immunity, as far as it is the result 
of acclimatisation, implies exposure during a prodigious 
length of time ; for the ahorigines of tropical America, 
who have resided there from time immemorial, are not 
exempt from yellow-fever; and the Itov. B. Tristram 
states, that there arc districts in Northern Africa which 
the native inhabitants are compelled annually to leave, 
tliough tlic negroes can remain with safety. 

That the immunity of the negro is in any degree 
correlated with the colour of his skin is a mere conjec- 
ture : it may be correlated with some difference in his 
blood, nervous system, or other tissues. Nevertheless, 
from the facts above alluded to, aed from some connec- 
tion apparently existing between complexion and a 
tendency to consumption, the conjc(;ture seemed to me 
not improbable. Consecpiently I endeavoured, with but 
little success,^® to ascertain how far it held good. The 


■** In tho spring of 18G2 I obtained permission from tho Diroctor- 
Genenil of tljc Mt'dical cb partnient of the Army, to tr.insinit to tlio 
surgeons of tbc various regiments on foreign gfervice a blank table, 
with the following uppondud remarks, but I have received no returns, 
“ As several well-marked caso have boon recorded with our domestic 
“ animals of a relation between the colour of the dermal apjiemlages 
“ and thf constitution ; and it being notorious that there is some limiti'd 
“ degree of relatujn between the colour of the races of man and tho 
“ climate inhabited by them ; the following investigation seems worth 
“ consideration. Namely, whether there is any rolatien in Europeans 
“ between tlie ciilour of their hair, and their liability to tlic diseases of 
tropical countries. If the surgeons of the several regime nts, when 
“ stationed in unhealthy tropical <listricts, would bo so good as lirst to 
count, as a standard of compaiisoii, how many men, in iho forco 
“ whence the sick are drawn, have dark and liglit-eolourcd hair, and 
“ hnir of intermediate or doubtful tints ; and if a similar account were 
“ kept by tho same medical gentlemen, of all tho men who suffered 
from malaiious and yellow fevers, or from dy sente ly, it would soon 
“be apparent, after some thousand cases bad been tabulated, whether 
“ there exists any relation between the colour pf tho hair and consti- 
“ tutional liability to tropical diseases. Perhaps no such relation would 
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Jatc Dr. Daniell, who had long lived on the West Coast 
of Africa, told me that he did not believe in any such 
relation. He was himself unusually fair, and had with- 
stood the climate in a wonderful manner. When he 
first arrived as a boy on the coast, an old and expe- 
rienced negro chief predicted from his appearance that 
this would prove the case. Dr. Nicholson, of Antigua, 
after having attended to this subject, wrote to me that 
he did not think tliat dark-coloured Europeans escaped 
the yellow-fever better than those that were light- 
coloured. Mr. J. M. Harris altogether denies^ that 
Europeans with dark hair withstand a hot climate 
bfitter than other men ; on the contrary, experience has 
taught him in making a selection of men for service 
on the coast of Africja, to choose those with red hair. 
As far, therefore, as these slight indications serje, there 
seems no foundation for the hypothesis, which has been 
accepted by several writers, that the colour of the black 
races may have resulted from darker and darker indi- 
viduals having survived in greater numbers, during 
their exposure to the fever-generating miasmas of their 
native countries. 

. i- 

Although with our present knowledge ^\e cannot 
account for the strongly-marked differences in colour 
between the races of man, either through correlation 
with constitutional peculiarities, or through the direct 
action of climate ; yet we must not quite ignore the 


ii 

a 


be discovered, but the investigation is well worth making. In case 
any positive result wore obtained, it might bo of some practical use 
in selecting men for any particular service. Theoretically the result 
would be ^f high interest, as indicating one means by whicli a race 
of men inhabiting from a remote period an unhealthy tropical climate, 
might have become dark-coloured by the better preservation of dark- 
haired or dark-complexioned individuals during a long succession of 


** * Anthropological Review/ Jan. 1866, p. xxi. 
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latter agency, for there is good reason to believe that, 
some inherited effect is thus produced.^ 

We have seen in our third chapter that the condi- 
tions of life, such as abundant food and general comfort, 
affect in a direct manner the development of the bodily 
frame, the effects being transmitted. Through the 
combined influences of climate and changed habits of 
life, European settlers in the United States undergo, as 
is generally admitted, a slight but extraordinarily rapid 
change of appearance. There is, also, a considerable 
body of evidence shewing that in the Southern States 
the house-slaves of the third generation present a 
markedly different appearance from the field-slaves.®^ 

If, however, we look to the races of man, as distri- 
buted over the world, we must infer that their charac- 
teristic differences cannot be accounted for by the 
direct action of different conditions of life, even after 
exposure to them for an enormous period of time. The 
Esquimaux live exclusively on animal food; they are 
clothed in thick fur, and are exposed to intense cold 
and to prolonged darkness ; yet they do not differ in 
any extreme degree from {he inhabitants of Southern 
China, who live entirely on vegetable food and are ex- 
posed almost naked to a hot, glaring climate. The un- 
clothed Fuegians live on the marine productions of their 
inhospitable shores ; the Botocudos of Brazil wander 


See, for instance, Quatrefages (‘Revue des Oours Scientifiques,' 
Oct. 10, 1868, p. 724) on the effects of residence in Abyssinia and 
Arabia, and other analogous cases. Dr. Rolle (‘Der Menscli, seine 
Abstammung/ &c., 1865, s. 99) states, on tho authority of Khanikof, 
that the greater number of German families settled in Georgia, have 
acquired in the course of two generations dark hair and eyes. Mr. D. 
Forbes informs me that the Quichuas in the Andes vary greatly in 
colour, according to the position of the valleys inhabited by them. 

Harlan, * Medical Researches,’ p. 632. Quatrefages (‘ Unit^ de 
TEspece Humaine,’ 1861, p. 128) has ooUected much evidence on tliis 
head. 



Chap. VII. 


THE BACKS OP MAN. 


247 


about the hot forests of the interior and live chiefly on 
vegetable productions ; yet these tribes resemble each 
other so closely that the Fuegians on board the “ Beagle’* 
were mistaken by some Brazilians for Botocudos. The 
Botocudos again, as well as the other inhabitants of 
tropical America, are wholly different from the Negroes 
who inhabit the opposite shores of the Atlantic, are 
exposed to a nearly similar climate, and follow nearly 
the same habits of life. 

Nor can the differences between the races of man be 
accounted for, except to a quite insignificant degree, by 
the inherited effects of the increased or decreased use of 
parts. Men who habitually live in canoes, may have 
their legs somewhat stunted ; those who inhabit lofty 
regions have their clfests enlarged ; and those who con- 
stantly use certain sense-organs have the caries in 
which they are lodged somewhat increased in size, and 
their features consequently a little modified. With 
civilised nations, the reduced size of the jaws from 
lessened use, the habitual play of different muscles 
serving to express different ^motions, and the increased 
size of the brain from greater intellectual activity, have 
together produced a considerable effect on their general 
appearance in comparison with savages.®^ It is also 
possible that increased bodily stature, with no corre- 
sponding increase in the size of the brain, mAy have 
given to some races (judging from the previously ad- 
duced cases of the rabbits) an elongated skull of the 
dolichocephalic type. 

Lastly, the little-understood principle of correlation 
will almost certainly have come into action, as in the 
case of great muscular development and strongly pro- 


*2 See Prof. Schaaff hausen, translat. in ‘Anthropological Keview,’ 
Oct. 1868. p. 429. 
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jecting snpra-orbital ridges. It is not improbable that 
the texture of the hair, which differs mucli in the dif- 
ferent races, may stand in some kind of correlation with 
the structure of the skin ; for the colour of the hair 
and skin are certainly correlated, as is its colour and 
texture •nith the i\Iandans. The colour of the skin 
and the odour emitted by it are likewise in some man- 
ner connected. ^Yith the breeds of sheep the number 
of liairs witliin a given space and the number of the 
excretory pores stand in some relation to each other 
If we may judge from the analogy of our domesticated 
animals, many modifications of structure in man pro- 
bably come under this principle of correlated growth. 

We have now seen that the characteristic differences 
between the races of man cannot be accounted for in a 
satisfactory manner by the direct action of the condi- 
tions of life, nor by the efiects of the continued use of 
parts, nor through the principle of correlation. We 
are therefore led to inquire whether slight individual 
differences, to which man is eminently liable, may 
not have been preserved and augmented during a long 
series of generations through natural selection. But 
here we are at once met by the objection that beneficial 
variations alone can be thus preserved ; and as far as 
we are** enabled to judge (although always liable to 
error on this head) not one of the external differ- 
ences between the races of man is of any direct or 


*3 Mr. Catlin states (‘ N. American Indians,’ 3rd edit. 1842, vol. i, p. 
49) that in the whole tribe of the Mandans, about one in ten or twelve 
of the members of all ages and both sexes have bright silvery grey hair, 
which is hereditary. Now this hair is as coarse and harsh as that of 
a horse’s mane, whilst the hair of other colours is fine and soft. 

On the odour of the skin, Godron, ‘ Sur I’Espece,* tom. ii. p. 217. 
On the pores in the skin, Dr. Wilokens, ‘Die Aufgaben der landwirth. 
Zooteehnik,’ 1869, s. 7. 



Chap. VII. 


THE RACES OF MAN. 


249 


special service to him. The intellectual and moral or 
social faculties must of course be excepted from this re- 
mark ; but differences in these faculties can have had 
little or no influence on external characters. The vari- 
ability of all the chai'acteristic differences between the 
races, before referred to, likewise indicates that these 
differences cannot be of much importance ; for, had 
they been important, they would long ago have been 
either fixed and preserved, or eliminated. In this 
respect man resembles those forms, called by naturalists 
protean or polymorphic, which have remained extremely 
variable, owing, as it seems, to their variations being of 
an indifferent nature, and consequently to their having 
escaped the action of natural selection. 

We have thus far been baffled in all our attempts 
to account for the differences between the races of man ; 
but there remains one important agency, namely Sexual 
Selection, which appears to have acted as powerfully 
on man, as on many otlier animals. I do not intend 
to assert that sexual selection will account for all the 
differences between the races. An unexplained resi- 
duum is left, about which we can in our ignorance 
only say, that as individuals are continually born with, 
for instance, heads a little rounder or narrower, and 
with noses a little longer or shorter, such slight dif- 
ferences might become fixed and uniform, if the un- 
known agencies which induced them were to act in a 
more constant manner, aided by long-continued inter- 
crossing. Such modifications come under the provi- 
sional class, alluded to in our fourth chapter, which for 
the want of a better term have been called spontaneous 
variations. Nor do I pretend that the effects of sexual 
selection can be indicated with scientific precision but 
it can be shewm that it would be an inexplicable fact if 
man had not been modified by this agency, which has 
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acted so powerfully on innumerable animals, both high 
and low in the scale. It can further be shewn that the 
differences between the races of man, as in colour, hairy- 
ness, form of features, &c., are of the nature wliich it 
might have been expected would have been acted on by 
sexual selection. But in order to treat this subject in a 
fitting manner, I have found it necessary to pass the 
whole animal kingdom in review ; I have therefore de- 
voted to it the Second Part of this work. At the close 
I shall return to man, and, after attempting to shew 
how far he has been modified through sexual selection, 
will give a brief summary of the chapters in this First 
Part. 
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CHAPTER VIII. 

Principles of Sexual Selection. 

Secondary sexual characters — Sexual selection — Manner of action 
— Excess of males — Polygamy — The male alone generally 
modified through sexual selection — Eagerness of the male — 
Variability of tlio male — Choice exerted by the female — Sexual 
compared Avith natiual selection — Inheritance, at corresponding 
[leriods of hie, at correiponding seasons of the year, and as limited 
by sex — llclations between the several forms of inheritance — 
Causes Avhy one sex and the young aie not modifiech thiough 
sexual selection — Supiilement on the propoitional numbers of 
the two sexes throughout the animal kingdom — On the limita- 
tion of the numbers of the two sexes through natural selection. 

With animals which Iiavo their sexes separated, the 
males necessarily differ from the females in their organs 
of reproduction ; and these afford the primary sexual 
characters. But the sexes often differ in what Hunter 
has called secondary sexual characters, ^hich are not 
directly connected with the act of reproduction; for 
instance, in the male possessing certain organs of sense 
or locomotion, of which the female is quite destitute, or 
in having them more highly-developed, in order that 
he may readily find or reach her ; or again, in the male 
liaving special organs of prehension so as to hold her 
securely. These latter organs of infinitely diversified 
kinds graduate into, and in some cases can hardly be 
distinguished from, those which are commonly ranked 
as primary, such, as the complex appendages at the 
apex of the abdomen in male insects. Unless indeed 
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we confine the term ‘‘ primary ” to the reproductive 
glands, it is scarcely possible to decide, as far as the 
organs of prehension are concerned, which ought to 
be called primary and which secondary. 

The female often differs from the male in having 
organs for the nourishment or protection of her young, 
as the mammary glands of mammals, and the ab- 
dominal sacks of the marsupials. The male, also, in 
some few cases differs from the female in possessing 
analogous organs, as the receptaedes for the ova pos- 
sessed by the males of certain fishes, and those tem- 
porarily developed in certain male frogs. Female bees 
have a special apparatus for collecting and carrying 
pollen, and their ovipositor is modified into a sting for 
the defence of their larvae and the community. In the 
females of many insects the ovipositor is modified in 
the most complex manner for the safe placing of the 
eggs. Numerous similar cases could be given, but they 
do not hero concern us. There are, however, other 
sexual differences quite disconnected with the primary 
organs with which we are more especially concerned — 
such as the greater size, strength, and pugnacity of the 
male, his ^^eapon8 of offence or means of defence 
against rivals, his gaudy colouring and varions orna- 
ments, his power of song, and other such characters. 

Besides the foregoing primary and secondary sexual 
differences, the male and female sometimes differ in 
structures connected with different habits of life, and 
not at all, or only indirectly, related to the reproductive 
functions. Thus the females of ceitain ^es (Culicidac 
and Tabanidae) are blood-suckers, whilst males live 
on flowers and have their mouths of man- 
dibles.^ The males alone of certain of some 

1 Westwood, ‘Modem Class, of Insects,’ vol. p. 541. In 
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crustaceans (e.ff. Tanais) have imperfect, closed moutflfe, 
and cannot feed. The Complemental males of certain 
cirripedes live like epiphytic plants either on the female 
or hermaphrodite form, and are destitute of •a mouth 
and prehensile limbs. In these cases it is the male 
which has been modified and has lost certain import- 
ant organs, which the females and other members of the 
same group possess. In other cases it is the female 
which has lost such parts ; for instance, the female glow- 
worm is destitute of wings, as are many female moths, 
some of which never leave their cocoons. Many female 
parasitic crustaceans have lost their natatory legs. In 
some weevil-beetles (OurciilionidaB) there is a great 
difference between the male and female in the length 
of the rostrum or snftut ; but the meaning of this and 
of many analogous differences, is not at all und^erstood. 
Differences of structure between the two sexes in rela- 
tion to different habits of life are generally confined to 
the lower animals ; but with some few birds the beak 
of the male differs from that of the female. No doubt 
in most, but apparently not ^in all these cases, the dif- 
ferences are indirectly connectecl with the propagation 
of the species: thus a female which has to nourish a 
multitude of ova will require more food than the male. 


and consequently will require special means for procur- 
ing it. A male animal which lived for a very short 
time might without detriment lose through disuse its 
organs for procuring food ; but he would retain his 
locomotive organs in a perfect state, so that he might 
reach the female. The female, on the other hand. 


might safelJLl^e her organs for flying, swimming, 

regard to about Tanais, mentioned below, 1 am indebted 

to Fritz 

2 Kirby anOgMffi, introduction to Entomology/ yol, iii. 1826, 
p. 309. < ^ 
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or walking, if she gradually acquired habits which ren- 
dered such powers useless. 

We are, liovvever, here concerned only with that kind 
of selection, which I have called sexual selection. This 
depends on the advantage which certain individuals have 
over other individuals of the same sex and species, in 
exclusive relation to reproduction. When the two sexes 
differ in structure in relation to different habits of life, 
as in the cases above mentioned, they have no doubt 
been modified through natural selection, accompanied 
by inheritance limited to one and the same sex. So 
again the primary sexual organs, and those for nourish- 
ing or protecting the young, come under this same head ; 
for those individuals wliich generated or nourished their 
offspring best, would leave, avteris paribus, the greatest 
number to inherit theji* superiority ; uhilst those which 
generated or nourished their offspring badly, would leave 
but few to inherit tlieir weaker powxu’s. As the male 
has to search for the female, he requires for this jiurpose 
organs of sense and locomotion, but if these organs are 
necessary for the other purposes of life, as is generally 
the case, they will have been develojied through natural 
selection. When the male has found the female he 
sometimes absolutely requires prehensile organs to hold 
her ; thus Dr. Wallace informs mo that the males of cer- 
tain mbths cannot unite with the females if their tarsi 
or feet are broken. The males of many oceanic crusta- 
ceans have their legs and antenute modified in an extra- 
ordinary manner for the prehension of the female ; 
h^uce we may suspect that owing to these animals 
being washed about by the waves of the open sea, they 
absolutely require these organs in order to propagate 
their kind, and if so their development^ wil^jhavo been 
the result of ordinary or natural selection. 

When the tw'o sexes follow exactly the same habits 
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of life, and the male has more highly developcid sen&(‘ 
or locomotive organs than the female, it may be that 
these in their perfected state are indispensable to the 
male for finding the female ; but in the vast majority 
of cases, they serve only to give one male an advan- 
tage over another, for the less well-endowed males, 
if time were allowed them, would succeed in pair- 
' ing with the females ; and they would in all othei 
respects, judging from the structure of the female, be 
equally well adaided for their ordinary habits of life. 
In such cases sexual selection must have come into 
action, for the males have acquired their present struc- 
ture, not from being better fitted to survive in the 
struggle for existence, but from having gained an ad- 
vantage over other males, and from having transmitted 
this advantage to their male offspring alone. It was the 
importance of this distinction which led mo to designate' 
this form of selection as sexual selection. So again, 
if the chief service rendered to the male by his pre- 
hensile organs is to prevent the escape of the female 
before the arrival of other m.iles, or when assaulted by 
them, these organs will have been perfected through 
sexual selection, that is by the advantage acquired by 
certain males over their rivals. But in most cases it 
is scarcely possible to distinguish between the^effect.s 
of natural and sexual selection. Whole chapters dbuld 
easily be filled with details on the differences between 
the sexes in their sensory, locomotive, and prehensile 
organs. As, however, these structures are not more 
interesting than others adapted for the ordinary pur- 
poses of life,;^ shall almost pass them over, giving only 
a few instances under each class. 

There are mt^y other structures and instincts which 
must have been deteloped through sexual selection — 
such as the weapons of offence and the means of defence 

VOL. I. s 
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possessed by tlie males for fighting with and driving 
away their rivals — their courage and pugnacity — their 
ornaments of many kinds — their organs for producing 
vocal or instrumental music — and their glands for 
emitting odours; most of these latter structures serv- 
ing only to allure or excite the female. That these 
characters are the result of sexual and not of ordinary 
selection is clear, as unarmed, unomamented, or un- 
attractive males would succeed equally well in the 
battle for life and in leaving a numerous progeny, if 
better endowed males were not present We may infer 
that this would be the case, for the females, which are 
unarmed and imornamcntcd, are able to survive and 
procreate their kind. Secondary -sexual characters of 
the kind just referred to, will be fully discussed in the 
following chapters, as they are in many respects in- 
teresting, but more especially as they depend on tho 
will, choice, and rivalry of the individuals of either sex. 
When we behold two males fighting for tho possession 
of the female, or several male birds displaying their 
gorgeous plumage, and performing the strangest antics 
before an assembled body of females, we cannot doubt 
that, though led by instinct, they know what they are 
about, and consciously exert their mental and bodily 
powers^ 

Ilf the same manner as man can improve tho breed 
of his game-cocks by the selection of those birds which 
are victorious in the cockpit, so it appears that the 
strongest and most vigorous males, or those provided 
with the best weapons, have prevailed under nature, 
and have led to the improvement of the natural breed 
or species. Through repeated deadly contests, a slight 
degree of variability, if it led to some advantage, how- 
ever slight, would suflSce for the work of sexual selec- 
tion ; and it is certain that secondary sexual characters 
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are eminently variable. In the same manner as man 
can give beauty, according to liis standard of taste, to his 
male poultry — can give to the Sebright bantam a new 
and elegant plumage, an erect and peculiar carriage — 
so it appears that in a state of nature female birds, by 
having long selected the more attractive males, have 
added to their beauty. No doubt this implies powers 
of discrimination and taste on the part of the female 
which will at first appear extremely improbable; but 
I liope hereafter to shew tliat this is not the case. 

From our ignorance on several jjoints, the precise 
manner in which sexual selection acts is to a certain 
■extent uncertain. Nevertheless if those naturalists who 
already believe in tlic mutability of species, will read 
the following chapters, they will, I think, agree with 
me that sexual selection has jilayed an important part 
in the history of the organic world. It is certain that 
with almost all animals there is a struggle between tlie 
males for the possession of the female. This fact is so 
notorious that it would be sujierfluous to give instances. 
Hence the females, supposing that their mental capacity 
sufficed for the exertion of a choice, could select one out 
of several males. But in numerous cases it appears* as 
if it had been specially arranged that there should be 
a struggle between many males. Thus with migratory 
birds, the males generally arrive before the females at 
their place of breeding, so that many males are ready 
to contend for each female. The bird-catchers assert 
that this is invariably the case wdth the nightingale and 
blackcap, as I am informed by Mr. Jenner Weir, wdio 
confirms the statement with respect to the latter species. 

Mr. Swaysland of Brighton, who has been in the habit, 
during the last forty yearsi of catching our migratory 
birds on their first arrival, writes to me that he has 
^never known the females of any species to arrive before 

s 2 
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their males. Daring one sprinp^ lie shot thirty-nine 
males of Bay’s wagtail {Budijtes Raii) before he saw a 
single female. Mr. Gould has ascertained by dissection^ 
as he informs me, that male snipes arrive in tliis 
country before the females ; but this hardly concerns us,, 
as snipes do not breed here. In the case of fish, at the 
period when tlie salmon ascend our rivers, the males in 
large numbers are ready to breed before the females. 
So it apparently is with frogs and toads. Throughout 
the great class of insects the males almost always 
emerge from the pupal state before the other sex, so 
that they generally sw^arni for a time before any females 
can be seen.^ The cause of this difierence between 
the males and females in their periods of arrival and 
maturity is sufficiently obvious. Those males which 
annually first migrated into any country, or which in 
the spring w ere first ready to breed, or were the most 
eager, would leave the largest number of offspring ; 
and these ^Yould tend to inherit similar instincts and 
constitutions. On the whole there can be no doubt that 
wHh almost all animals, iff which the sexes are separate,, 
there is a 'constantly recurrent struggle between the 
males for the jiossession of the females. 

Our difficulty in regard to sexual selection lies in 
understanding how it is that the males which conquer 
otiier males, or those whicti prove the most attractive 
to the females, leave a greater number of offspring 
to inherit their superiority than the beaten and less* 


® Even with those of plants in which the sexes are separate, the male 
flowers arc genqpally mature before tht female. Many hermaphrodite 
plants are, as first shewn by C. K. Sprengel, dichog^imous ; that is, 
their male and female organs are not ready at the same time, so that 
they cannot be self-fertilised. Now with such plants the pollen is 
generally mature in the same flower before the stigma, though there, 
are some exceptional species in which the female organs are matin e 
before the male. 
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attractive males. Unless tins result should follow, the 
characters which give to certain males an advantage 
over others, could not be perlected and augmented 
through sexual selection. When the sexes exist in 
exactly equal numbers, the worst-endowed males will 
ultimately find females (except where polygamy pre- 
vails), and leave as many offspring, equally well fitted for 
their general habits of life, as the best-endowed males. 
From various facts and considerations, I formerly in- 
ferred that with most animals, in which secondary sexual 
characters are well developed, the males considerably 
exceeded the females in number; and this does hold 
good in some few cases. If the males were to the 
females as two to one, or as three to two, or even in 
a somewhat lower* ratio, the whole affair would be 
simple : for the bettor-armed or more attractive males 
vsoitfd leave the largest number of offspring. But after 
investigating, as far as possible, the numerical propor- 
tions of the sexes, 1 do not believe that any great 
inequality in number commonly exists. In most cases 
sexual selection appears to have been effective in the 
following manner. 

Let us take any species, a bird for instance, and 
divide the females inhabiting a distrhit into two equal 
bodies: the one consisting of the more vigorous and 
better-nourished individuals, and the other of J;he less 
vigorous and healthy. The former, there can be little 
doubt, would be ready to breed in the spring before the 
•others; and this is the opinion of Mr. Jenner Weir, who 
has during many years carefully attended to the habits 
of birds. There can also be no doubt that the most 
^igorous, healthy, and best-nourished feftalcs would on 
an average succeed in rearing the largest number of 
offspring. The males, as we have seen, are generally 
ready to breed before the females ; of the males the 



262 


THE PRINCIPLES OF 


pari' ir. 


strongest, and with some species the best armed, drive 
away the weaker males; and the former would then 
unite with the more vigorous and best-nourished fe- 
males, as tliese are the first to breed. Such vigorous 
pairs would surely rear a larger number of offspring 
than the retarded females, A^hieh would be compelled^ 
supposing the sexes to be numerically equal, to unite 
with the conquered and less powerful males ; and this 
is all that is anted to add, in the course of successive 
generations, to the size, strength and courage of the 
males, or to improve their weapons. 

But in a multitude of cases the males which conquer 
other males, do not obtain possession of the females, 
independently of choice on the part of the latter. The 
courtship of animals is by no means*-so simple and short 
an affair as might bo thought. The females are most 
excited by, or prefer pairing nith, the more ornamolitod 
males, or those nhich are the best songsters, or play the 
best antics; but it is obviously probable, as has been 
actually observed in some cases, that they would at the 
same time prefer the more vigorous and lively males.*^' 
Thus the more vigorous females, which are the first to 
breed, will have the choice of many males ; and though 
they may not alnays select the strongest or best armed, 
they will select those which are vigorous and w^ell armed, 
and in other respects the most attractive. Such early 
pairs would have the same advantage in rearing off- 
spring on the female side as above explained, and nearly 
the same advantage on the male side. And this ap- 
parently has sufficed during a long course of generations 
to add not only to the strength and fighting-pow ers of 

* I have received information, hereafter to be given, to this efFoct 
with respect to poultry. Even with birds, such as pigeons, which 
pair for life, the female, as I hear from Mr, Jenner Weir, will desert 
her mate if he is injured or grows weak. • 
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the males, but likewise to their various ornaments or 
other' attractions. 

In the converse and much rarer case of the males 
selecting particular females, it is plain that those which 
were the most vigorous and had conquered others, would 
have the freest choice ; and it is almost certain that they 
would select vigorous as well as attractive females. Such 
pairs would have an advantage in rearing offspring, more 
especially if the male had the power to defend the 
female during the pairing-season, as occurs with some 
of the higher animals, or aided in providing for the 
young. The same principles would apply if both sexes 
mutually preferred and selected certain individuals of 
the opposite sex ; supposing that they selected not only 
the more attractive but likewise the more vigorous 
individuals. 

Numerical Proportion of the Two Sexes , — I have 
remarked that sexual selection would be a simple 
affair if the males considerably exceeded in number 
the females. Hence I w^as led to investigate, as far 
as I could, the proportions between the two sexes of 
as many animals as possible; but the materials are 
scanty. I w^l here give only a brief abstract of the 
results, retaining the details for a supplementary dis- 
cussion, so as not to interfere with the course of my 
argument. Domesticated animals alone afford the 
opportunity of ascertaining the proportional numbers 
at birth ; but no records have been specially kept for 
this purpose. By indirect means, however, I have 
collected a considerable body of statistical data, from 
which it appears that with most of our domestic 
animals the sexes are nearly equal at biith. Thus with 
race-horses, 25,560 births have been recorded during 
twenty-one years, and the male births have been to the 
female births as 99*7 to 100. With greyhounds the 
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inequality is greater tlian witli any other animal, for 
tluring twelve years, out of 0878 Ihrtlis, the male births 
have been as 110*1 to 100 female births. It is, however, 
ill some degree doubtful whether it is safe to infer that 
the same proportional numbers would hold good under 
natural conditions as under domestication ; for slight 
and unknown differences in the conditions affect to a 
certain extent the proportion of the sexes. Thus with 
mankind, tlie male births in England are as 104*5, 
in Russia as 108*9, and with the Jews of Livonia as 
120 to 100 females. The proportion is also mysteriously 
afhicted by the circumstance of the births being legiti- 
mate or illegitimate. 

For our present purpose we are concerned with the 
proportion of the sexes, not at bii<h, but at maturity, 
and this adds another element of doubt ; for it is a well 
ascertained fact that with man a considerably lai-ger 
proportion of males than of females die before or during 
birth, and during the first few years of infancy. So it 
almost certainly is with male lambs, and so it may be 
with the males of other animals. The males of some 
animals kill each other 'by fighting; or they drive 
each other about until they become greatly emaciated. 
They must, also, whilst ^w andering about in eager search 
for the females, be often exposed to various dangers. 
With ipany kinds of fish the males are much smaller 
than the females, and they are believed often to be 
devoured by tlie latter or by other fishes. With some 
birds the females appear to die in larger proportion 
tlian the males : they ore also liable to be destroyed on 
their nests, or whilst in charge of their young. With 
insects the female larvm are often larger than those of 
tlie males, and would consequently be more likely to be 
devoured : in some cases the mature females are less 
active and less rapid in their movements than the males. 



ClIAl*. VIII. 


SEXUAL SELECTION. 


2G5 


and ^^oul(l not be so well able to escape from danger. 
Hence, with animals in a state of nature, in order to 
judge of the proportions of the sexes at maturity, we 
must rely on mere estimation ; and this, except perhaps 
when the inequality is strongly marked, is but little 
trustworthy. Nevertheless, as far as a judgment can 
be formed, we may conclude from the facts given in the 
supplement, that tlie males of some few mammals, of 
many birds, of some fish and insects, considerably 
exceed in number the females. 

The proportion between the sexes fluctuates slightly 
during successive years : thus with race-horses, for e\ ery 
100 females born, the males varied from 107*1 in one 
year to 92*6 in another year, and with greyhounds from 
116*3 to 95*3. Butliad larger numbers been tabulated 
throughout a more extensive area than England, these 
fluctuations would probably have disappeared; and such 
as they are, they would hardly suffice to lead under 
a state of nature to the effective action of sexual selec- 
tion. Nevertheless with some few wild animals, the 
proportions seem, as shewn in the sup^ilement, to fluc- 
tuate either during different seasons or in different 
localities in a sufficient degree to lead to such action. 
For it should be observed that any advantage gained 
during certain years or in certain localities by those 
males which were able to conquer other males, ^r were 
the most attractive to the females, would probably be 
transmitted to tlie offspring and would not subsequently 
be eliminated. During tlie succeeding seasons, when 
from the equality of tlie sexes every male w^as every- 
where able to procure a female, the stronger or more 
attractive males previously produced would still have 
at least as good a chance of leaving offspring as the 
Jess strong or less attractive. 

Polygamy . — The practice of polygamy leads to the 
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same results as would follow from an actual inequality- 
in Jhe number of tlie sexes ; for if each male secures 
two or more, females, many males will not be able to 
pair; and the latter assuredly will be the weaker or 
less attractive individuals. Many mammals and some 
few birds are polygamous, but with animals belongiug to 
the lower classes I have found no evidence of this habit. 
The intellectual powers of such animals are, perhaps, 
not suflScient to lead them to collect and guard a harem 
of females. That some relation exists between poly- 
gamy and the development of secondary sexual cha- 
racters, appears nearly certain; and this supports the 
view that a numerical j^rcponderance of males would 
be eminently favourable to the action of sexual selection. 
Nevertheless many animals, espeoially birds, which are 
strictly monogamous, display strongly-marked secondary 
sexual characters ; whilst some few animals, which are 
polygamous, are not thus characterised. 

We will first briefly run through the class of mam- 
mals, and then turn to birds. The gorilla seems to be 
a polygamist, and the male differs considerably from 
the female ; so it is with some baboons which live in 
herds containing twice as many adult females as males. 
In South America th(3 Mijcetes caraya presents well- 
marked sexual differences in colour, beard, and vocal 
organs, and the male generally lives with two or three 
wives: the male of the Cebus cajpucinus differs some- 
what from the female, and appears to be polygamous.^ 
Little is known on this head with respect to most other 
monkeys, but some species are strictly monogamous. 
The ruminants are eminently polygamous, and they 

5 On the Gorilla, Savage and Wyman, * Boston Journal of Nat. Hist.' 
vol. V. 1845-47, p. 423. On Cynocephaliis, Brehm, ‘Illust. Thierleben,' 
B. i. 18G4, s. 77. On Mycetps, Rengger, ‘ Naturgesch. : Saugetbiere 
von Paraguay,* 1830, s. 14, 20. On Cebus, Brehm, ibid. s. 108. 
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more frequently present sexual differences than almost 
any other group of mammals, especially in their weapons, 
but likewise in other characters. Most deer, cattle, and 
sheep are polygamous; as are most antelopes, though 
some of the latter are monogamous. Sir Andrew 
Smith, in speaking of the antelopes of South Africa, 
says that in herds of about a dozen there was rarely 
more than one mature male. The Asiatic Antilo^e 
saiga appears to be the most inordinate polygamist 
in the world; for Pallas® states that the male drives 
away all rivals, and collects a herd of about a hundred, 
consisting of females and kids : the female is hornless 
and has softer hair, but does not otherwise differ mucli 
from the male. The horse is polygamous, but, except 
in his greater size and in the proportions of his body, 
differs but little from the mare. The wild boar, in his 
great tusks and some other characters, presents well- 
marked sexual characters ; in Europe and in India he 
leads a solitary life, except during the breeding-season ; 
but at this season he consorts in India with, several 
females, as Sir W. Elliot, who has had largo experience 
in observing this animal, believes : whether this holds 
good in Europe is doubtful, but is supported by some 
statements. The adult male Indian elephant, like the 
boar, passes much of his time in solitude; but when 
associating with others, ‘‘it is rare to find,” jis Dr. 
Campbell states, “more than one male with a whole 
“ herd of females.” The larger males expel or kill the 
smaller and weaker ones. The male differs from the 
female by his immense tusks and greater size, strength, 
and endurance ; so great is the difierence in these latter 

6 Pallas, * Spicilegia Zoolog/ Fasc. xii. 1777, p. 29. Sir Andrew 
Smith, ‘ Illustrations of the Zoology of S. Africa,' 1849, pi. 29, on the 
Kobus. Owen, in his ‘ Anatomy of Vertebrates * (vol. lii. 18(j8, p. 633> 
gives a table incidentally showing which 'Species of Antelopes pair and 
wliich are gregarious, j 
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respects, that the males when caught are valued at 
twenty per cent, above the females.'’^ With other pachy- 
(lermatous animals the sexes differ very little or not at 
all, and they are not, as far as known, polygamists. 
Hardly a single species amongst the Cheiroptera and 
Edentata, or in the great Orders of the Kodents and 
Insectivora, presents well-developed secondary sexual 
differences; and I can find no acljcount of any species 
being polygamous, excepting, perhaps, the common rat, 
the males of which, as some rat-cat(*hers affirm, live 
with several females. 

The lion in South Africa, as I hear from Sir Andrew 
Smith, sometimes lives with a single female, but gene- 
rally with more than one, and, in one case, was found 
with as many as five females, so ti*iat he is polygamous. 
He is, as far as I can discover, the sole polygamist in 
the whole group of the terrestrial Carnivora, and he 
alone presents well-marked sexual characters. If, how’- 
ever, we turn to the marine Carnivora, the case is wddely 
different ; for many species of seals offer, as we shall 
lieieafter see, extraordinary sexual differences, and they 
are eminently polygamous. Thus the male sea-ele- 
phant of the Southern Ocean, always possesses, accord- 
ing to IMron, several females, and the sea-lion of Forster 
is sai<I to be surrounded by from twenty to thirty females. 
Ill tlia North, the male sea-bear of Steller is accom- 
panied by even a greater number of females. 

With respect to birds, many species, the sexes of 
which differ greatly from each other, are certainly 
monogamous. In Oreat Britain we see well-marked 
sexual differences in, for instance, the wild-duck which 
pairs with a single female, with the common blackbird, 

7 Dr. Campbell, in ‘ Proc. Zoolog. Soc.’ 1869, p. 138. See also an 
inteiesting paper, by Lieut. Johnstone, in ‘ Proc, Asiatic Soc. of Bengal,* 
May, 1808. 
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and with the bullfinch which is said to pair for life. So 
it IS, as I am informed by Mr. Wallace, with the Chat- 
terers or Cotingicla3 of South America, and numerous 
other birds. In several groups I have not been able to 
discover whether the species are polygamous or mono- 
gamous. Lesson says that birds of paradise, so re- 
markable for their sexual differences, are polygamous, 
but Mr. Wallace doubts whether he had sidlicient evi- 
dence. Mr. Salvin informs me that ho has been led 
to believe that humming-birds are polygamous. The 
male widow-bird, remarkable for his caudal plumes, 
certainly seems to bo a polygamist.'^ I have been 
assured by Mr. Jenner Weir and by others, that three 
starlings not rarely frequent the same nest ; but whether 
this is a case of polygamy or polyandry has not been 
ascertained. 

The Gallinaceoo present almost as strongly marked 
sexual differences as birds of paradise or humming- 
birds, and many of the species are, as is well known, 
polygamous ; others being strictly monogamous. What 
a contrast is presented betw^^eii the sexes of the poly- 
gamous peacock or pheasant, and the monogamous 
guinea-fowl or partridge ! Many similar cases could 
be given, as in the grouse tribe, in which the males 
of the polygamous capercailzie and black-cock differ 
greatly from the females ; whilst the sexes of thd mono- 
gamous red grouse and ptarmigan differ very little. 
Amongst the Cursores, no great number of species 
offer strongly - marked sexual differences, except the 
bustards, and the great bustard (Otis tarda), is said to 

® ‘ The vol. iii. 1861, p. 133, on the Progno Widow-bird. Seo 
also on the Vidua axillaris, ibid. vol. ii. 1860, p. 211. On the poly- 
gamy of the Capercailzie and Great Bustard, see L. Lloyd, ‘ Game Birds 
of Sweden/ 1867, p. 19, and 182. Illontagu and Selby speak of tlie 
Black Grouse as polygamous and of the Red Grouse as monogamous. 
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be polygamous. With the Grallatores, extremely few 
species differ sexually, but the ruff {Machetes pugnax) 
affords a strong exception, and this species is believed 
by Montagu to be a polygamist. Hence it appears 
that with birds there often exists a close relation 
between polygamy and the development of strongly- 
marked sexual differences. On asking Mr. Bartlett, at 
the Zoological Gardens, who has had such large ex- 
perience with birds, whether the male tragopan (one of 
the Gallinacem) was polygamous, I was struck by his 
answering, “ I do not know, but should think so from 

his splendid colours.” 

It deserves notice that the instinct of pairing with a 
single female is easily lost under; domestication. The 
wild-duck is strictly monogamous, the domestic-duck 
highly polygamous. The Eev. W. D. Fox informs me 
that with some half-tamed wild-ducks, kept on a large 
pond in his neighbourhood, so many mallards wore shot 
by the gamekeeper that only one was left for every 
seven or eight females; yet unusually large broods 
were reared. The guinea-fowl is strictly monogamous ; 
but Mr. Fox finds that his birds succeed best when ho 
keeps one cock to two or three hens.® Canary-birds 
pair in a state of nature, but the breeders in England 
OTCcessfully put one male to four or five females ; never- 
theless the first female, as Mr. Fox has been assured, 
is alone treated as the wife, she and her young ones 
being fed by him ; the others are treated as concubines. 
I have noticed these cases, as it renders it in some 
degree probable that monogamous species, in a state of 
nature, might readily become either temporarily or per- 
manently polygamous. 

9 The Rev. E. 8. Dixon, how#ver, speaks positively (‘ Omameiitnl 
Poultry,’ 1848, p. 76) about the eggs of the guinea-fowl being infertile 
whep more than one female is kept wiUi the same male. 
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With respect to reptiles and fishes, too little is known 
of their habits to enable us to speak of their marriage 
arrangements. The stickle»back Gasterosteiis), however, 
is said to be a polygamist;^® and the male during the 
breeding-season differs conspicuously from the female. 

. To sum up on the means through which, as far as 
we can judge, sexual selection has led to the develop- 
ment of secondary sexual characters. It has been shewn 
that the largest number of vigorous offspring will be 
reared from the pairing of the strongest and best-armed 
males, which have conquered other males, with the 
most vigorous and best-nourished females, which are 
the first to breed in the spring. Such females, if 
tliey select the more^ attractive, and at the same time 
vigorous, males, will rear a larger number of offspring 
than the retarded females, which must pair with the 
less vigorous and less attractive males. So it will be 
if the more vigorous males select the more attractive 
and at the same .time liealthy and vigorous females ; 
and this will especially hold good if the male defends 
the female, and aids in providing food for the young. 
The advantage thus gained by tlie more vigorous pairs 
in rearing a larger number of offspring has apparently 
suflSced to render sexual selection efSciont. But a large 
preponderance in number of the males over the females 
would be still more efficient; whether the preponder- 
ance was only occasional and local, or permanent; 
whether it occurred at birth, or subsequently from the 
greater destruction of the females ; or whether it in- 
directly followed from the practice of polygamy. 


TJie Male generally moVe modified than the Female ,^ — 
Throughout the animal kingdom, when the sexes differ 


w Noel Humphreys, * River Gardens,* 1857* 
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from each other in external appearance, it is the mah' 
which, with rare exceptions, has been chiefly modified ; 
for the female still remains more like the young of lua* 
own species, and more like the other members of the 
same group. Hie cause of this seems to lie in the 
males of almd^t all animals having stronger passions 
than the females. Hence it is the males that fight 
together and sedulously display their charms before 
the females ; and those which are victorious transmit 
their superiority to their male offspring. Why the 
males do not transmit their characters to both sexc's 
will hereafter be considered. That the males of all 
mammals eagerly pursue the females is notorious to 
every one. So it is with birds ; but many male birds 
do not so much pursue the female, as display their 
plumage, perform strange antics, anck pour forth their 
song, in her presence. With the few fish which have 
been observed, the male seems much more eager than 
the female ; and so it is with alligatovs, and apparently 
with Batrachians. Throughout the enormous class of 
insects, as Jvirby remarks, “ the law is, that the male 
‘‘ shall seek the female.” With spiders and crustaceans, 
as I hoar from two great authorities, ]\[r. Black wall and 
Mr. C. Spence Bate, the males are more active and more 
erratic in their habits than the females. With insects and 
crustaefeans, when the organs of sense or locomotion are 
present in the one sex and absent in the other, or when,, 
as if frequently the case, they are more highly developed 
in the one than the other, it is almost invariably the male, 
as far as I can discover,* which retains such organs, or has 
them most developed ; and this shews that the male is 
the more active member in the courtship of the sexes.^'-^ 

Kirby and Spenco, ‘ Introduction to Entomoljgy,’ vol. iii. 1820, 
p. 342. 

One parasitic Hymonopteroiis insect (Westwood, * Alodern Class, 
of Insects,* vol, ii. p. 160) forms an exception to the rule, as the malo 
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The female, on the other hand, with the rarest excep- 
tion, is less eager than the male. As the illustrious 
Hunter long ago observed, she generally “requires to 
““ be courted ; she is coy, and may often be seen en- 
deavouring for a long time to escape from the male. 
Every one who has attended to the habits of animals 
will be able to call to mind instances of this kind. 
Judging from various facts, hereafter to be given, and 
from the results which may fairly be attributed to 
sexual selection, the female, though comparatively 
passive, generally exerts some choice and accepts one 
male in preference to others. Or she may accept, as 
appearances would sometimes lead us to believe, not 
the male which is the most attractive to her, but the 
one which is the ledfet distasteful. The exertion of 
some choice on the part of the female seems almost as 
general a law as the eagerness of the male. 

We are naturally led to enquire why the male in so 
many and such widely distinct classes has been ren- 
dered more eager than the female, so that he searches 
for her and plays the more .active part in courtship. 
H would be no advantage and some loss of power if 
both sexes were mutually to search for each other ; but 
^^hy should the male almost always be the seeker? 
With plants, the ovules after fertilisation have to be 
nourished for a time; hence the pollen is necessarily 
brought to the female organs — being placed on the 
stigma, through the agency of insects or of the wind, 


has rudimentary wings, and never quits the cell in which it is born, 
whilst the female has well-doveloi»cd wings. Audouin believes that 
the females are impregnated by the males which aio bom in the same 
cells with them ; but it is much more probable that the females visit 
other cells, and thus avoid close interbreeding. We sliuil hereafter 
meet with a few exceptional cases, in various classes, in which the 
female, instead of the male, is the seeker and wooer 

*3 ‘ Essays and Observations,* edited by Owen, vol. i. 18tU, p. 191. 

VOL. I. T 
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or \>y tlie spontaneous movements of tlie stamens ; and 

jrj^22 the Algiv^ dc., by tho locomotive power of ihe 
antherozooids. With Jowly-organised animals porma- 
neBftly affixed to the same spot and having their sexes 
separate, the male element is invariably brought to 
the female ; and we can see the reason why ; for the 
ova, even if detaclied before being fertilised and not 
requiring subsequent nourishment or protection, Avould 
be, from their larger relative size, less easily transported 
than the male element. Hence plants and many of 
tho lower animals are, in this respect, analogous. The 
males of affixed animals having been thus led to emit 
tbeir fertilising element, it is natural that any of their 
descendants, which rose in the scale and became loco- 
motive, should retain the same haoit, and should closely 
approacli the female, so that tho fertilising element 
might not run the risk of a long transit through the 
waters of the sea. With some few of the lower ani- 
mals, the females alone are fixed, and with these the 
males must bo the seelvers.- With respecjt to forms, 
of which the 2)rogenitor,s were 2)rimordially free, it is 
difficult to understand why the males should inva- 
riably bave acquired tlic habit of approaching the 
females, instead of being aj^proacbed by them. But 
in all cases, in order that the males should be efficient 
seekeis, it would be necessary that they should be en- 
dowed with strong passions; and tho acquirement of 
such passions would naturally follow from the more 
eager males leaving a larger number of offspring tbam 
the less eager. 

The great eagerness of the male has thus indirectly 

n Prof. Sachs (‘Lehrbuch der Botanik,* 1870, s. 633) in speaking of 
the male and female reproductive cells, remarks, **^verhalt sich die cine 
“ hei der Vereinigung activ, . • , die andere erscheint bei der Verein- 
“ igung paesiv.’* 
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led to the much more frequent development of secon- 
dary sexual characters in the male than in the female. 
But the development of such characters will have been 
much aided, if the conclusion at which I arrived after 
studying domesticated animals, can be trusted, namely, 
that the male is more liable to vary than the female. 
I am aware how difficult it is to verify a conclusion of 
this kind. Some slight evidence, however, can be gained 
by comparing the two sexes in mankind, as man has 
been more carefully observed than any other animal. 
During the Novara Expedition a vast number of mea- 
surements of various parts of the body in different races 
were made, and the men were found in almost every 
case to present a greater range of variation than the 
women; but I sliall have to recur to this subject in 
a future chapter. Mr. J. Wood,^'^ who has carefully 
attended to the variation of the muscles in man, puts 
in italics the conclusion that “ the greatest number of 
abnormalities in each subject is found in the males.’' 
He had previously remarked that ‘^altogether in 102 
“subjects the varieties of rv^dundancy were found to 
“be half as many again as in females, contrasting 
“ widely with tlie greater frequency of deficiency in 
“ females before described.” Professor Macalister like- 
wise remarks that variations in the muscles “are 
“ probably more common in males than fefnales.” 
Certain muscles which are not normally present in man- 
kind are also more frequently developed in the male 
than in the female sex, although exceptions to this rule 

‘ Eeise der Novara : Anthropolog. Theil,* 1867, s. 216-269. The 
results were calculated by Dr. 'Weisbach from measurements made by 
Drs. K. Scherzer and Schwarz. On the greater variability of the males 
of domesticated animals, see my * Variation of Animals and Plants 
under Domestication,* vol.,ii. 1868, p. 75. 

* Proceedings Royal Soc.’ vol. xvi. July, 1868, p. 519 and 524. 

^7 ‘ Proc. Royal Irish Academy,* vol, x. 1868, p. 123. 

T 2 
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are said to occur. Dr. Burt Wilder^® has tabulated 
tlie cases of 152 individuals with supernumerary dij^it®, 
of which 86 were males, and 30, or less than half, 
females ; the remaining 27 being of unknown sex. It 
should not, however, be overlooked that women would 
more frequently endeavour to conceal a deformity of 
this kind than men. Whether the largo proportional 
number of deaths of the male otfspring of man and 
apparently of sheep, compared with the female otfspring, 
before, during, and shortly after birth (see supplement), 
has any relation to a stronger tendency in the organs 
of the male to vary and thus to become abnormal in 
structure or function, I will not pretend to conjecture. 

In various classes of animals a few exceptional eases 
occur, in which the female instead of the male has 
acquired well pronounced secondary sexual characters, 
such as brighter colours, greater size, strength, or pug- 
nacity. With birds, as we shall hereafter see, there 
has sometimes been a complete transposition of the 
ordinary characters proper to each sex; the females 
having become the more *bager in courtship, the males 
remaining comparatively passive, but apparently select- 
ing, as we may infer from the results, the more attractive 
females. Certain female birds have thus been rendered 
more highly coloured or otherwise ornamented,, as w^ell 
as more powerful and pugnacious than the males, these 
characters being transmitted to the female offspring 
alone. * 

It may be suggested that in some cases a double 
process .of selection has been carried on; the males 
having selected the more attractive females, and the 
latter the more attractive males. This process how^ever, 
though it might lead to tlie modification of both sexes. 


‘ ^rafcsachu&etts Medical Soc.' vol. ii. No. 8, 1868, p. 0. 
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would not make the one sex different from the other, 
unless indeed their taste for the beautiful differed ; but 
this is a supposition too improbable in the case of any 
animal, excepting man, to be worth considering. There 
are, however, many animals, in which the sexes resemble 
each other, both being furnished with the same orna- 
ments, which analogy would lead us to attribute to the 
agency of sexual selection. In such cases it may be 
suggested with more plausibility, that there has been a 
double or mutual process of sexual selection ; the more 
vigorous and precocious females having selected the 
more attractive and vigorous inales^the latter having 
rejected all except the more attractive females. But 
from u'hat we know of the habits of animals, this view 
is hardly probable, -tlie male being generally eager to 
pair with any female. It is more probable that the 
ornaments common to both sexes were acquired by one 
sex, generally the male, and then transmitted to the off- 
spring of both sexes. If, indeed, clurtng a lengthened 
period the males of any species were greatly to exceed 
the females in number, aad then during anotlier 
lengthened period under different conditions the reverse 
were to occur, a double, but not simultaneous, process 
of sexual selection might easily be carried on, by which 
the two sexes might be rendered widely different. 

We shall hereafter see that many animals ekist, of 
which neither sex is brilliantly coloured or provided 
with special ornaments, and yet the members of both 
sexes or of one alone have probably been modified 
through sexual selection. The absence of bright tints 
or other ornaments may bo the result of variations of 
the right kind never having occurred, or of the animals 
themselves preferring simple colours, such as plain black 
or white. Obscure colours have often been acquired 
through natural selection for the sake of protection, and 
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the acquirement through sexual selection of conspicuous 
colours, may have been checked from the danger thus 
incurred. But in other cases the males have probably 
struggled together during long ages, through’ brute 
force, or by the display of their charms, or by both 
means combined, and yet no effect will have been pro- 
duced unless a larger number of offspring were left by 
the more successful males to inherit their superiority, 
than by the less successful males ; and this, as previously 
ihewn, depends on various complex contingencies. 

Sexual selection acts in a less rigorous manner than 
natural selection. 'The latter produces its effects by the 
life or death at all ages of the more or less successful 
individuals. Death, indeed, not rqrely ensues from the 
conflicts of rival males. But generally the less success- 
ful male merely fails to obtain a female, or obtains a 
retarded and less vigorous female later in the season, 
or, if polygamous, obtains fewer females ; so that they 
leave fewer, or less vigorous, or no offspring. In re- 
gard to structures acquired through ordinary or natural 
selection^ there is in most cases, as long as the condi- 
tions of life remain the same, a limit to the amount of 
advantageous modification in. relation to certain special 
ends ; but in regard to structures adapted to make one 
male victorious over another, either in fighting or in 
charming the female, there is no definite limit to the 
amount of advantageous modification ; so that as long as 
the proper variations arise the work of sexual selection 
will go on. This circumstance may partly account for 
the frequent and extraordinary amount of variability 
presented by secondary sexual characters. Nevertheless, 
natural selection will determine that characters of this 
kind shall not be acquired by the victorious males, 
which would be injurious to them in any high degree, 
either by expending too much of their vital powers, or 
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by exposing them to any great danger. The develop- 
ment, however, of certain structures — of the horns, for 
instance, in certain stags — has been carried to a 
wonderful extreme; and in some instances to an 
extreme which, as far as the general conditions of life 
are concerned, must be slightly injurious to the male. 
J^’rom this fact we learn that the advantages which 
favoured males have derived from conquering other 
males in battle or courtship, and thus leaving a 
numerous progeny, have been in the long run greater 
than those derived from ratlier more perfect adaptation 
to the external conditions of life. We shall further see, 
and this could never have been anticipated, that the 
power to charm the female has been in some few in- 
stances more important than the power to conquer other 
males in battle. 


• LAWS OF INHERITANCE. 

In order to understand how sexual selection has 
acted, and in the course of ages has produced conspicuous 
results with many animals ov many classes, it is neces- 
sary to bear in mind the laws of inheritance, as far as 
they are known. Two distinct elements are included 
under the term “ inheritance,” namely the transmission 
and the development of characters; but as these 
generally go together, the distinction is oftdn over- 
looked. We see this distinction in those characters 
which are transmitted through the early years of life, 
but are developed only at maturity or during old 
age. We see the same distinction more clearly witii 
secondary sexual characters, for these are transmitted 
through both sexes, though developed in one alone. 
That they are present in both sexes, is manifest when 
two species, having strongly-marked sexual characters, 
.are crossed, for each transmits the characters proper to 
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its own male and female sex to the hybrid offspring of 
either sex. The same fact is likewise manifest, when 
characters proper to the male arc occasionally deve- 
loped in the female when she grows old or becomes 
diseased ; and so conversely with the male. Again, 
characters occasionally appear, as if transferred from* 
the male to tlic female, as when, in certain breeds of the 
fowl, spurs regularly appear in the young and healthy 
females ; but in truth they are simply developed in the 
female ; for in every breed each detail in the structure 
of the spur is transmitted through the female to her 
male offspring. In all cases of reversion, characters 
are transmitted through two, three, or many generations, 
and are then under certain unknown favourable con- 
ditions developed. This important distinction between 
transmission and development will be easiest kept in. 
mind by the aid of the hypothesis of pan genesis, whether 
or not it be accepted as true. According to this hypo- 
thesis, every unit or cell of the body throws off gemmulos 
or undeveloped atoms, which arc transmitted to the 
offspring of both sexes, <and are multiplied by self- 
division. They may remain undeveloped during the 
early years of life or during successive generations ; 
their development into units or cells, like those from 
which they were derived, depending on their affinity 
for, and union with, other units or cells previously 
developed in the due order of growth. 

Inheritance at Corresponding Periods of Life, — I'h in- 
tendency is ell established. If a new character appears 
ill an animal whilst young, whether it endures through- 
out life or lasts only for a time, it will reappear, as a 
general rule, at the same age and in the same manner 
in the offspring. If, on the other hand, a new character 
appears at maturity, or even during old age, it tends 
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to reappear in tlie offspring at the same advanced age. 
When deviations from this rule occur, the transmitted 
characters much oftener appear before than after the 
corresponding age. As I have discussed this subject 
at sufficient length in another work, I will here merely 
give two or three instances, for the sake of recalling the 
subject to the reader’s mind. In several breeds of the 
Fowl, the chickens whilst covered with down, the young 
birds in their first true plumage and in their adult plum- 
age, differ greatly from each otlier, as \\ell as from their 
common parent-form, the Gallus hanlciva ; and these 
characters are faithfully transmitted by each breed to 
their offspring at^tlie corresponding period of life. For 
instance, the diickens of spangled Ilamburghs, vhilst 
covered with ^wn, have a few dark spots on the head 
and rump, but are not longitudinally striped, as in 
many other breeds; in then* first true plumage, “they 
“are beautifully pencilled,” that is each feather 
transversely marked by numerous dark bars; but in 
their second plumage the feathers all become spangled 
or ti])ped with a dark round spot.“^ Hence in tin's 
breed variations have occurred and have been trans- 
mitted at three distinct periods of li fo. The Pigeon offers 
a more remarkable case, because the aboriginal parent- 
species does not undergo with advancing ago any change 
of plumage, excepting that at maturity the* breast 
becomes more iridescent ; yet there are breeds which 
do not acquire their characteristic colours until they 


‘The Variutioii of Animals and I’lnnis niuh r Domestication/ voL 
ii. 18G8, p. 75. In tlie la^^t chapter bnt one, the piOMbional hypotliefcis 
of panf^enesis, above alluded to, is fully explained. 

These facts are given on the higli authoritv of a groat brecthr, 
Mr. Teebay, in Tegetmeier’s ‘Poultry Book/ 18(58, ]>. . 1 . 08 . On tlie 
characters of chickens of different breeds, and on ti e bn eds of the 
pigeon, alluded to in the above paragiapli, sec ‘Variation of Animals,^ 
&c , vol. i. j). 1(30, 240 ; vol. ii. p. 77. 
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have moulted two, three, or four times; and* those 
modifications of plumage are regularly transmitted. 

Inheritance at Corresponding Seasons of the Year. 
— With animals in a state of nature iiinumerahle 
instances occur of characters periodically appearing at 
different seasons. We sec this with the horns of the 
stag, and with the fur of arctic animals which becomes 
thick and white during the winter. Numerous birds 
acquire bright colours and other decorations during the 
breeding-season alone. I can throw but little light on 
this form of inheritance from facts observed under 
domestication. Pallas states, that in Siberia domestic 
cattle and horses periodically bccpme lighter-coloured 
during the winter ; and I have observed a similar 
marked change of colour in certain ponies in England. 
Although I do not know that this tendency to assume a 
differently coloured coat during different seasons of the 
year is transmitted, yet it probably is so, as all shades of 
colour are strongly inherited by the horse. Nor is this 
form of inheritance, as linfited by season, more remark- 
able than inheritance as limited by age or sex. 

Inheritance as Limited hy Sex. — The equal trans- 
mission of characters to both sexes is the commonest 
form of inheritance, at least with those animals which 
do not present strongly-marked sexual differences, and 
indeed with many of these. But characters are not 
rarely transferred exclusively to that sex, in which they 
first appeared. Ample evidence on this head has been 
advanced in my w^ork on Variation under Domestica- 

^ ‘ Nov® species Quadnipedum e Glirium ordine/ 1778, p. 7. On 
the transmission of colour by the horse, see ‘ Variation of Animals, &c. 
under Domestication,’ vol. i. p. 51. Also vol. ii. p. 71, for a general 
discussion on Inheritance as limited by Sex. 
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tion ; but a few instances may here be given. There 
are breeds of the sheep and goat, in which the horns 
of the male differ greatly in shape from those of the 
female ; and these differences, acquired under domes- 
tication, are regularly transmitted to the same sex. 
With tortoise-shell cats the females alone, as a general 
rule, are thus coloured, the males being rusty-red. 
With most breeds of the fowl, the characters proper 
to each sex are transmitted to the same sex alone. So 
general is this form of transmission that it is an ano- 
maly when we see in certain breeds variations trans- 
mitted equally to both sexes. There are also certain 
sub-breeds of the fowl in which the males can hardly 
be distinguished from each otlier, whilst the females 
differ considerably in colour. With the pigeon the 
sexes of the parent-species do not differ in any external 
character; nevertheless in certain domesticated breeds 
the male is differently coloured from the female.^^ 
Tlie wattle in the English Carrier pigeon and the crop 
in the Pouter are more highly developed in the male 
than in the female ; and althotigh these characters have 
been gained through long-continued selection by man, 
the difference between the two sexes is wholly due to 
the form of inheritance which has prevailed ; for it 
has arisen, not from, but rather in opposition to, the 
wishes of the breeder. 

Most of our domestic races have been formed by the 
accumulation of many slight variations; and as some 
of the successive steps have been transmitted to one 
sex alone, and some to both sexes, we find in the diffe- 
rent breeds of the same species all gradations between 
great sexual dissimilarity and complete similarity. In- 


Dr. Cliapuis, ‘ Le Pigeon Voyagenr Belgo,’ 1865, p. 87. Boitard 
<3t Corbi6, ‘Lcs Pigeons de Vomre,* &c., 1824, p. 173. 
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stances liave already been given with the breeds of the 
fowl and pigeon ; and under nature analogous cases are 
of frequent occurrence. With animals under domesti- 
cation, but whether under nature I will not venture to 
say, one sex may lose characters proper to it, ‘and may 
thus come to resemble to a certain extent the opposite 
sex ; for instance, the males of some bi-eeds of the fo^^ 1 
have lost their masculine plumes and hackles. On the 
other hand the differences between the sexes may be 
increased under domestication, as with merino sheep, in 
which the owes have lost their horns. Again, characters 
proper to one sex may suddenly ap2)ear in the other 
sex ; as with those sub-breeds of the fowl in which the 
hens whilst young acquire s^purs ; or, as in certain 
Polish sub-breeds, in which the females, as there is 
reason to believe, originally acquired a crest, and sub- 
sc(piently transferred it to the males. All these cases 
are intelligible on the hypothesis of 2)angenesis ; for 
they depend on the gemmules of certain units of the 
body, although j')rescnt in both sexes, becoming through 
the influence of domestication dormant in the one sex ; 
or if naturally dormant, becoming developed. 

There is one difficult qucvstioiv which it will he con- 
venient to defer to a future chapter ; namely, whether 
a character at first d(weloj)ed in both sexes, can be ren- 
dered through selection limited in its development to 
one sex alone. If, for instance, a breeder observed that 
some of his pigeons (in which species characters are 
usually transferred in an equal degree to both sexes) 
varied into pale blue; could he by long-continued 
selection make a breed, in which the males alone should 
be of this tint, whilst the females remained unchanged ? 
I will here only say, that this, though perhaps not 
impossible, would be extremely difficult ; for the natural 
result of breeding from the pale-blue males 'would ba 
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to change his whole stock, including both sexes, into 
this tint. If, however, variations of the desired tint 
a})peared, which were from the first limited in their 
development to the male sex, there would not be the 
least difficulty in making a breed characterised by the 
two sexes being of a different colour, as indeed has been 
effected with a Belgian breed, in which the males alone 
are streaked wnth black. In a similar manner, if any 
variation appeared in a female pigeon, which was from 
the first sexually limited in its development, it would 
be easy to make a breed with the females alone thus 
characterised ; but if the variation was not thus originally 
limited, the process would be extremely diflicult, per- 
haps impossible. 

On the Relation between the 'period of Development of a 
Character and its transmission to one sex or to both sexes, 
— Why certain characters should be inherited by both 
sexes, and other characters by one sex alone, namely by 
that sex in which the character first appeared, is in most 
cases quite unknown. We cp,nnot even conjecture why 
with certain sub-breeds of the pigeon, black striae, though 
transmitted through the female, should be developed in 
the male alone, whilst every other character is equally 
transferred to both sexes. Why, again, with cats, the 
tortoise-shell colour should, with rare exceptions, be 
developed in the female alone. The very same cha- 
racters, such as deficient or supernumerary digits, colour- 
blindness, &c., may with mankind be inherited by the 
males alone of one family, and in another family by the 
females alone, though in both cases transmitted through 
the opposite as well as the same sex.^ Although we 
are thus ignorant, two rules often hold good, namqly 

^ References are given in my ‘ Variation of Animals under Domes- 
tication,* vol. ii. p. 72. 
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that variations which first appear in either sex at a late 
period of life, tend to be developed in the same sex 
alone ; whilst variations which first appear early in life 
in either sex tend to be developed in both sexes. I am, 
however, far from supposing that this is the sole de- 
termining cause. As I have not elsewhere discussed 
this subject, and as it has an important bearing on 
sexual selection, I must here enter into lengthy and 
somewhat intricate details. 

It is in itself probable that any character appearing 
at an early age would tend to be inherited equally by 
both sexes, for the sexes do not differ much in constitu- 
tion, before the power of reproduction is gained. On 
the other hand, after tliis power has been gained and the 
sexes have come to differ in constitution, the gemmules 
(if I may again lise the language of pangenesis) which 
are cast off from each varying part in the one sex Avould 
be much more likely to possess the proper affinities 
for uniting with the tissues of the same sex, and thus 
becoming develoj^ed, than with those of the opposite 
sex. f. 

I was first led to infer that a relation of this kind 
exists, from the fact that whenever and in whatever 
manner the adult male has come to differ from the 
adult female, he differs in the same manner from the 
young of both sexes. The generality of this fact is quite 
remarkable: it holds good with almost all mammals, 
bii*ds, amphibians, and fishes; also with many crus- 
taceans, spiders and some few insects, namely certain 
orthoptera and libellulce. In all these cases the varia- 
tions, through the accumulation of which the male ac- 
quired his proper masculine characters, must have oc- 
curred at a fiomewhat late period of life ; otherwise the 
young males would have been similarly characterised ; 
and conformably with our rule, they are transmitted to 
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and developed in the adult males alone. When, on the 
other hand, the adult male closely resembles the young 
of both sexes (these, with rare exceptions, being alike), 
he generally resembles the adult female ; and in most of 
these cases the variations through which the young and 
old acquired their present characters, probably occurred 
in conformity with our rule during youth. But there is 
here room for doubt, as characters arc sometimes trans- 
ferred to the offspring at an earlier age than that at 
Avhich they first appeared in the parents, so that the 
parents may have varied when adult, and have trans- 
ferred their characters to their offspring w'liilst young. 
There are, moreover, many animals, in which the two 
sexes closely resemble each other, and yet both differ 
from their young ; ahd here the characters of the adults 
must have been acquired late in life ; nevertheless, 
these characters in apparent contradiction to our rule, 
arc transferred to both sexes. Wc must not, hov/ever, 
overlook the possibility or even probability of succes- 
sive variations of the same nature sometimes occurring, 
under exposure to similar conditions, simultaneously in 
both sexes at a rather late period of life ; and in this case 
the variations would be transferred to the offspring of 
both sexes at a corresponding late age ; and there would 
be no real contradiction to our rule of the variations 
which occur late in life being transferred exclusively to 
the sex in which they first appeared. This latter rule 
seems to hold true more generally than the second rule, 
namely, that variations which occur in either sex early 
in life tend to be transferred to both sexes. As it waa 
obviously impossible even to estimate in how large a 
number of cases throughout the animal kingdom these 
two propositions hold good, it occurred totme to inyes- 
tigate some striking or crucial instances, and to rely 
on the result. 



2S8 Tlia PRINCIPLES OP Part II. 

An cxcellont case for investigation is afforded by the 
Deer Family. In all the species, excepting one, the 
horns are developed in the male alone, though certainly 
transmitted through the female, and capable of occasional 
abnormal development in her. In the reindeer, on the 
other hand, the lemale is provided with horns; so that 
in this species, the horns ouglit, according to our rule, 
to appear early in life, long before the two sexes had 
arrived at maturity and had come to difftn* much in 
constitution. In all the other species of deer the horns 
ought to appear later in life, leading to their develop- 
ment ill that sex alone, in which they first appeared 
in the progenitor of the w’hole Family. Xonv in seven 
species, belonging to distinct sections of the family and 
inhabiting different regions, in winch the stags alone 
bear horns, I find that the horns first appear at periods 
varying from nine mouths after birth in the roebuck to 
ten or twelve or even more months in the stags of the 
six other Iarg(‘r species.*^ But with the reindegjr the 
case is widely different, for as I hear from Prof. Nilsson, 
Avho kindly made special enquiries for me in Lapland, 
the horns appear in the }oung animals within four or 
five w'eeks after birth, and at the same time in both 
sexes. So that here we have a structure, developed at 
a most unusually early age in one species of the family, 
and common to both sexes in this one species. 

In several kinds of antelopes the males alone are 


-•* I am much obliged to Mr. Cupples for Ijaving made enquiries lor 
«ie ill reg.ird to the Roebuck and Red Deer of Scotland from Mr. 
Robertson, the expel ienced lieud-forester to tlie Marquis of Rreadalbane. 
In regard to Fjillow-deer, I am obliged to Mr. Eytoii and others for 
information. For the Cerviis alceso^ N. America, see * Land and Water, 
1868, p. 221 an(|||251 ; and for the C. Virginianns and strongyloceros of 
the same continent, see J. D. Caton, in ‘ Ottawa Acad, of Nat. Sc. 
1868, p. 13. For Cerem KUli of Pegu, see Lieut. Beavan, ‘ Proc. 
Zoolog. Soc.* 1867, p. 762. 
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provided with horns, whilst in the greater number both 
sexes have horns. With respect to the period of de- 
velopment, Mr. Blyth informs me that there lived 
at one time in the Zoological Gardens a young koodoo 
(^AnL strepsiceros)^ in which species the males alone 
are homed, and the young of a closely-allied species, 
viz. the eland {Ant, oreas), in which both sexes are 
horned. Now in strict conformity with our rule, in the 
young male koodoo, although arrived at the age of ten 
months, the horns were remarkably small considering 
the size ultimately attained by them : whilst in the 
young male eland, although only three months old, the 
horns were already very much larger than in the koodoo/ 
It is also worth notice that in the prong-liorned antelope,^ 
in which species the horns, though present in both 
sexes, are almost rudimentary in .the female, they do not 
appear until about five or six months after birth. With 
sheep, goats, and cattle, in which the horns are well 
developed in both sexes, though not quite equal in size, 
they can be felt, or even seen, at birth or soon after- 
wards.^ Our rule, however, fails in regard to some 
breeds of sheep, for instance merinos, in which the rains 
alone are horned ; for I cannot find on enquiry, that 


Antilocapra Americana, Owen, ‘Anatomy of Vertebrates,’ vol. 
iii. p. G27. 

I have been assured that the ]iorns of tlie sheep in North Wales 
can always be felt, and are sometimes even an inch in length, at birtli. 
With cattle Youatt says (‘ Cattle,’ 1834, p. 277) that the prominence of 
the frontal bone penetrates the cutis at birth, and that the homy 
matter is soon formotl over it. 

*7 I am greatly indebted to Prof. Victor Cams for having made 
inquiries for me, from the highest authorities, with respect to the 
merino sheep of Saxony. On the Guinea coast of Africa there is a 
breed of sheep in which, as with merinos, the rams aloae bear horns ; 
and Mr. Winwood Keade informs me that in the one case observed, a 
young ram born on Feb. 10th first showed horns on March 6th, so 
that in this instance the development of the horns occurred at a latw 
VOL. I. U 
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the horns are developed later in life in this breed than 
in ordinary sheep in which both sexes are horned. But 
with domesticated sheep the presence or absence of 
horns is not a firmly fixed character ; a certain proportion 
of the merino ewes bearing small horns, and some of the 
rams being hornless ; whilst with ordinary sheep hornless 
ewes are occasionally produced. 

In most of the S2)ecies of the sjdendid family of the 
Pheasants, the males differ conspicuously from the 
females, and they acquire their ornaments at a rather 
late period of life. The eared pheasant {GrossojptUmi 
auritum), however, offers a remarkable exception, for 
«both sexes possess the fine caudal plumes, the large ear- 
tufts and ,^e crimson velvet about the head ; and I find 
on enquiry in the Zoological Gardens that all these 
characters, in accordance with our rule, appear very 
early in life. The adult male can, however, be distin- 
guished from the adult female by one character, namely 
by the presence of spurs; and conformably with our 
rule, these do not begin to be developed, as I am assured 
by Mr. Bartlett, before the age of six months, and even 
at this age, can hardly be distinguished in the two 


period of life, conformably with oiir rule, than in the Welch sheep, in 
which both sexes are horned. 

28 In the common i)eacock (Paw cristaiwi) the male alone possesses 
spurs, whilst botli sexes of the Java peacock (P. mviicus) offer the 
unusual case of being furnished with spurs. Hence I fully expected 
that in the latter species they would have been developed earlier in life 
than in the common peacock; but M. Hcgt of Amsterdam informs me, 
that with young birds of the previous year, belonging to both species, 
compared on April 23rd, 1 8G9, there was no difference in the develop- 
ment of the spurs. The spurs, however, were as yet represented merely 
by slight knobs or elevations. I presume that I should have been in- 
formed if any difference in the rate of development had subsequently 
been observed. 
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spicuously from each other in almost every part of their 
plumage, except in the elegant head-crest, which is 
common to both sexes ; and this is developed very early 
in life, long before the other ornaments which are con- 
fined to the male. The wild-duck offers an analogous- 
case, for the beautiful green speculum on the wings 
is common to both sexes, though duller and somewhat 
smaller in the female, and it is developed early in life, 
whilst the curled tail-feathers and other ornaments 
peculiar to the male are developed later.^ Between 
such extreme cases of close sexual resemblance and 
wide dissimilarity, as those of the Crossoptilon and 
peacock, many intermediate ones could be given, in 
which the characters follow in their order ^ of develop- 
ment our two rules. 

As most insects emerge from their pupal state in a 
mature condition, it is doubtful whether the period of 
development determines the transference of their cha- 
racters to one or both sexes. But we do not know that 
the coloured scales, for instance, in two species of but- 
terflies, iu one of whicli the sexes differ in colour, whilst 
in the other they are alike, are developed at the same 
relative age in the cocoon. Nor do we know whether 
all the scales are simultaneously developed on the wings 

^ In some other epeciea of the Duck Family the speculum in the 
two sexes differs in a greater degree ; but I have not been able to dis- 
cover whether its full development occurs later in life in the males of 
such species, tlian in the male of the common duck, as ought to be the 
case according to our rule. With the allied Mergua cu/cullatud we have, 
however, a case of this kind ; the two sexes differ conspicuously in 
general plumage, and to a considerable degree in the speculum, which 
is pure white in the mule and greyish-white in the female. Now the 
young males at first resemble, in all respects, the female, and have a 
greyisli-white speculum, but this becomes pure white at an earlier age 
than that at wliich the adult male acquires his other more strongly- 
marked sexual differences in plumage : see Audubon, * Ornithological 
Biography,* vol. iii. 1835, p. 249-250. 

u 2 
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of the same species of butterfly, irx which certain coloured 
marks are confined to one sex, whilst other marks are 
common to both sexes. A difference of this kind in the 
period of development is not so improbable as it may 
at first appear ; for with the Orthoptera, which assume 
their adult state, not by a single metamorphosis, but by 
a succession of moults, the young males of some species 
at first resemble the females, and acquire their distinc- 
tive masculine characters only during a later moult. 
Strictly analogous cases occur during the successive 
moults of certain male crustaceans. 

We have as yet only considered the transference of 
characters, relatively to their period of development, with 
species in a natural state ; we will, now turn to domes- 
ticated animals; first touching on monstrosities and 
diseases. The presence of supernumerary digite, and 
the absence of certain phalanges, must be determined 
at an early embryonic period — the tendency to profuse 
bleeding is at least congenital, as is probably colour- 
blindness — yet these peculiarities, and other similar 
ones, are often limited in Cbeir transmission to one sex ; 
so that the rule that characters which are developed 
at an early period tend to be transmitted to both sexes, 
here wholly fails. But this rule, as before remarked, 
does not appear to be nearly so generally true as the 
converse proposition, namely, that characters which 
appear late in life in one sex are transmitted exclu- 
sively to the same sex. From the fact of the above 
abnormal peculiarities becoming attached to one sex, 
long before the sexual functions are active, we may 
infer that there must be a difference of some kind 
between the sexes at an extremely early age. With 
respect to sexually-limited diseases, we know too little 
of the period at which they originate, to draw any' 
fair conclusion. Gout, however, seems to fall under 
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our rule; for it is generally caused by intemperance 
after early youth, and is transmitted from the father 
to his sons in a much more marked manner than to his 
daughters. 

. Ill the various domestic breeds of sheep, goats, and 
cattle, the males differ from their respective females 
in the shape or development of their horns, forehead, 
mane, dewlap, tail, and hump on the shoulders; and 
these peculiarities, in accordance with our rule, are not 
fully developed until rather late in life. With dogs, 
the sexes do not differ, except that in certain breeds, 
especially in the Scotch deer-hound, the male is much 
larger and heavier than the female ; and as we shall see 
in a future chapter, the male goes on increasing in size 
to an unusually late* period of life, which will account, 
according to our rule, for his increased size being trans- 
mitted to his male offspring alone. On the other hand, 
the tortoise-shell colour of the hair, which is confined 
to female cats, is quite distinct at birth, and this case 
violates our rule. There is a breed of pigeons in which 
the males alone are streaked v ith black, and the streaks 
can be detected even in the nestlings ; but they become 
more conspicuous at each successive moult, so that this 
case partly opposes and partly supports the rule. With 
the English Carrier and Pouter pigeon the full develop- 
ment of the wattle and the crop occurs rather late in 
life, and these characters, conformably with our rule, 
are transmitted in full perfection to the males alone. 
The following cases perhaps come within tlie class pre- 
viously alluded to, in which the two sexes have varied 
in the same manner at a rather late period of life, and 
have consequently transferred their new characters to 
both sexes at a corresponding late period; and if so, 
such cases are not opposed to our rule. Thus there 
are sub-breeds of the pigeon, described by Neumeis- 
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ter,^ both sexes of which change colour after moulting 
twice or thrice, as does likewise the Almond Tumbler ; 
neyertheless these changes, though occurring rather 
late in life, are common to both sexes. One variety 
of the Canary-bird, namely the London Prize, offers a 
nearly analogous case. 

With the breeds of tttb Fowl the inheritance of various 
characters by one sex or by both sexes, seems generally 
determined by the period at which such characters are 
developed. Thus in all the many breeds in which tlie 
adult male differs greatly in colour from the female and 
from the adult male parent-species, he differs from the 
young male, so that the newdy acquired characters must 
have appeared at a rather late period of life. On the 
other hand with most of the breeds in which the two sexes 
resemble each other, the young are coloured in nearly 
the same manner as their parents, and this renders it 
probable that their colours first appeared early in life. 
We have instances of this fact in all black and white 
breeds, in which the young and old of both sexes are 
alike ; nor can it be maintained that there is something 
peculiar in a black or white plumage, leading to its 
transference to both sexes ; for the males alone of many 
natural species are either black or white, the females 
being very differently coloured. With the so-called 
Cuckoo sub-breeds of the fowl, in which the feathers are 
transversely pencilled with dark stripes, both sexes and 
the chickens are coloured in nearly the same manner. 
The laced pluuiage of the Sebright bantam is the same 
in both sexes, and in the chickens the feathers are tipped 
with black, which makes a near approach to lacing. 
Spangled Hamburghs, however, offer a partial exception, 

‘Das Ganze der Taubenzucht,' 1837, s, 21, 24. For the case of 
the streaked pigeons, see Dr. Ghapiiis, ‘Le Pigeon Voyageur Beige,* 
1865, p. 87. 
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for the two sexes, though not quite alike, resemble each 
other more closely than do the sexes of the aboriginal 
parent-species, yet they acquire their characteristic 
plumage late in life, for the chickens are distinctly 
pencilled. Turning to other characters besides colour: 
the males alone of the wild parent-species and of most 
domestic breeds possess a fairly well developed comb, but 
in the young of the Spanish fowl it is largely developed 
at a very early age, and apparently in consequence of 
this it is of unusual size in the adult females. In the 
Game breeds pugnacity is developed at a wonderfully 
early age, of which curious proofs could be given ; and 
this character is transmitted to both sexes, so that the 
hens, from their extreme pugnacity, are now generally 
exhibited in separated pens. With the Polish breeds the 
bony protuberance of tlie skull which supports the crest 
is partially developed even before the chickens are 
hatched, and the crest itself soon begins to grow, though 
at first feebly ; and in this breed a great bony protu- 
berance and an immense crest characterise the adults of 
both sexes. 

Finally, from what we have now seen of the relation 
which exists in many natural species and domesticated 
races, between the period of the development of their 
characters and the manner of their transmission — for 
example the striking fact of the early growth of the 
liorns in the reindeer, in which both sexes have horns, 
in comparison with their much later growth in the 
other species in which the male alone bears horns 


** For full particulars and references on all these points respecting 
the several breeds of the Fowl, see ‘ Variation of Animals and Plants 
under Domestication,’ vol, i. p. 250, 256. In regard to the higher 
animals, the sexual differences which have arisen under domestication 
are described in the same work under the head of each species. 
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— we may conclude that one cause, though not the sole 
cause, of characters being exclusively inherited by one 
sex, is their development at a late age. And secondly, 
that one, though apparently a less efficient, cause of 
characters being inherited by both sexes is their deve- 
lopment at an early age, whilst the sexes differ but 
little in constitution. It appears, however, that some 
difference must exist between the sexes even during an 
early embryonic period, for characters developed at this 
age not rarely become attached to one sex. 

^Summary and concluding remarhs , — From the fore- 
going discussion on tlie various laws of inheritance, we 
learn that characters often or even generally tend to 
become developed in the same sex, at the same age, 
and periodically at the same season of the year, in 
which they first appeared in the parents. But these 
laws, from unknown causes, are very liable to change. 
Hence the successive steps in the modification of a 
species might readily be transmitted in different ways ; 
some of the steps being transmitted to one sex, 
and sortie to. both; some to the offspring at one age, 
and some at all ages. Not only are the laws of inherit- 
ance extremely complex, but so are the causes which 
induce and govern variability. The variations thus 
caused are preserved and accumulated by sexual selec- 
tion, which is in itself an extremely complex affair, 
depending, as it does, on ardour in love, courage, and 
the rivalry of the males, and on the powers of percep- 
tion, taste, and will of the female. Sexual selection will 
also be dominated by natural selection for the general 
welfare of the species. Hence the manner in which the 
individuals of either sex or of both sexes are affected 
through sexual selection cannot fail to be complex in 
the highest degree. 
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When variations occur late in life in one sex, and are 
transmitted to the same sex at the same age, the other 
sex and the young are necessarily left unmodified. 
When they occur late in life, but are transmitted to 
both sexes at the same age, the young alone are left un- 
modified. Variations, however, may occur at any period 
of life in one sex or in both, and be transmitted to both 
sexes at all ages, and then all the individuals of the 
species will be similarly modified. In the following 
chapters it will be seen that all these cases frequently 
occur under nature. 

Sexual selection can never act on any animal be- 
fore the age for reproduction has arrived. From 
the great eagerness of the male it has generally 
acted on this sex arid not on the females. The males 
have thus become provided with weapons for fight- 
ing with their rivals, or with organs for discovering 
and securely holding the female, or for exciting and 
charming her. When the sexes differ in these respects, 
it is also, as w^e have seen, an extremely general law 
that the adult male differs more or less from the young 
male ; and we may conclude from this fact that the 
successive variations, by which the adult male became 
modified, have not generally occurred much before the 
age for reproduction. Whenever some or many of the 
variations have occurred early in life, the young males 
will partake in a less or greater degree of the cha- 
racters of the adult males. Differences of this kind 
between the old and young males may be observed 
with many animals, for instance with birds. 

It is probable that young male animals have often 
tended to vary in a manner which would not only have 
been of no use to them at an early age, but would have 
been actually injurious, — as in the acquisition of bright 
colours, which would have rendered them conspicuous 
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to their enemies, or of structures, such as great horns, 
wliich would have expended much vital force in 
their development. Variations of this kind occurring 
in the young males will almost certainly have been 
eliminated through natural selection. With the adult 
and experienced males, on the other hand, the advan- 
tage derived from the acquisition of such characters, 
in their rivalry with other males, will often have 
more than counterbalanced exposure to some degree 
of danger. 

As variations analogous to those which give to the 
male a su])eriority over other males in fighting, or in 
finding, securing, or charming the opposite sex, would, 
if they hapjiencd to arise in the female, be of no service 
to her, they will not have beem preserved through 
sexual selection in this sex. We have good evidence 
that with domesticated animals variations of all kinds 
are soon lost through intercrossing and accidental 
deaths, if not carefully selected. Consequently, varia- 
tions of the above kind, if they chanced to arise in 
the female, would be extremely liable to be lost; 
and the females would be left unmodified, as far as 
these characters* are concerned, excepting in so far 
as they were received through transference from the 
males. No doubt, if the females varied and trans- 
mitted their newly acquired characters to thqir off- 
spring of both sexes, the characters which were ad- 
vantageous to the males would be preserved through 
sexual selection, although they were of no use to 
the females themselves. In this case, both sexes would 
be modified in the same manner. But I shall here- 
after have to recur to these more intricate contin- 
gencies. 

Variations occurring late in life, and transmitted to 
one sex alone, have incessantly been taken advantage 
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of and accumulated through sexual selection in rela- 
tion to the reproduction of the species ; therefore it 
appears, at first sight, an unaccountable fact that simi- 
lar variations have not frequently been accumulated 
through natural selection, in relation to ordinary habits 
of life. If this had occurred, the twp sexes would fre- 
quently have been differently modified, for the sake, 
for instance, of capturing prey or of escaping from 
danger. We have already seen and shall hereafter 
meet with other instances of differences of this kind 
between the two sexes, especially with the lower ani- 
mals; but they are rare in the higher classes. We 
should, however, bear in mind that the sexes in the 
higher classes generally follow the same habits of life ; 
and supposing that tiie males alone varied in a manner 
favouring their power of gaining subsistence, &c., and 
transmitted such variations to their male offspring 
alone, these would acquire an organization superior to 
that of the females ; but it is probable that the females, 
from having the same general constitution and from 
being exposed to the same conditions, ^^ould sooner or 
later vary in the same manner ; and as soon as this 
occuiTed, the variations would be equally preserved 
through natural selection in the two sexes, Avhich would 
thus ultimately become like each other. The case is 
widely different with variations accumulated through 
sexual selection ; for the habits of the two sexes in 
relation ter the reproductive functions are not the same, 
and sexually-transmitted modifications serviceable to 
the one sex would in it be preserved, whilst similar 
modifications would often be quite useless to the other 
sex, and consequently would in this latter soon be lost. 

In the following chapters, I shall treat of the 
secondary sexual character in animals of all classes; 
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and shall endeavour in each case to apply the prin- 
ciples explained in the present chapter. The lowest 
classes will detain us for a very sliort time, but the 
higher animals, especially birds, must be treated at 
considerable length. It should be borne in mind that 
for reasons already assigned, I intend to give only a few 
illustrative instances of the innumerable structures by 
the aid of which the male finds the female, or, when 
found, holds her. On the other hand, all structures 
and instincts by ^^hich the male conquers other males, 
and by which he allures or excites the female, will be 
fully discussed, as these are in many ways the most 
interesting. 


Supplement on the proportional numbers of the two sexes 
in animals belonging to various classes. 

As no one, as far as I can discover, has paid atten- 
tion to the relative numbers of the two sexes through- 
out the animal kingdom, I will here give such materials 
as I have been able to collect, although they are ex- 
tremely imperfect. They consist in only a few instances 
of actual enumeration, and the numbers are not very 
large. As the proportions are known with certainty on 
a large scale in the case of man alone, I will first give 
them, as a standard of comparison. 

Man.— -In England during ten years (from 1857 to 
1866) 707,120 children on an annual average have 
been born alive, in the proportion of 104*5 males to 
100 females. But in 1857 the male births through- 
out England were as 105*2, and in 1865 as 104*0 to 
100. Looking to separate districts, in Buckinghamshire 
(where on an average 5000 children are annually born) 
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the mean proportion of male to female births, during 
the wliole period of the above ten years, was as 102*8 
to 100 ; whilst in N. Wales (where the average annual 
births are 12,873) it was as high as 106*2 to 100. 
Taking a still smaller district, viz., Eutlandshire (where 
the annual births average only 739), in 1864 the male 
births were as 114*6, and in 1862 as 97*0 to 100; but 
even in this small district the average of the 7385 
births during the whole ten years was as 104*5 to 100; 
that is in the same ratio as throughout England.®^ 
The proportions are sometimes slightly disturbed by 
unknown causes ; thus Prof. Faye states “ that in 
“ some districts of Norway there has been during a 

decennial period a steady deficiency of boys, whilst 
‘‘in others the -opposite condition has existed.” In 
France during forty-four years the male to the female 
births have been as 106*2 to 100 ; but during this 
period it has occurred five times in one department, 
and six times in another, that the female births have 
exceeded the males. In Russia the average proportion 
is as high as 108*9 to 100.** It is a singular fact that 
with Je.ws the proportion of male births is decidedly 
larger than with Christians : thus in Prussia the propor- 
tion is as 113, in Breslau as 114, and in Livonia as 120 
to 100 ; the Cliristian births in these countries being 
the same as usual, for instance, in Livonia as 104 to 
100.^ It is a still more singular fact that in different 
nations, under different conditions and climates, in 
Naples, Prussia, Westphalia, France and England, the 

» ‘ Twenty-ninth Annual Eeport of the Registrar-General for 1806/ 
In this report (p. xii) a special decennial table is given. 

33 For Norway and Russia, see abstract of Prof. Faye’s researches, 
in ‘ British and Foreign Medico-Chirurg. Review/ April, 1807, p. 343, 
345. For France, the ‘ Annuaire pour lAn 1867,* p. 213, 

M In regard to the Jews, seo M. Thury, ‘ La Loi de Production des 
j,’ 1863, p. 25. 
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excess of male over female births is less when they are 
illegitimate than when legitimate.^ 

In various parts of Europe, according to Prof. Faye 
and other authors, ‘‘a still greater preponderance of 
“ males would be met with, if death struck both sexes 
in equal proportion in the womb and during birth. 
‘‘ But the fact is, that for every 100 still-born females, 
‘‘ we have in several countries from 134’6 to 144‘9 
still-born males.” Moreover during the first four or 
five years of life more male children die than females; 
‘‘ for example in England, during the first year, 126 
“ boys die for every 100 girls, — a proportion which in 
France is still more unfavourable.”^ As a consequence 
of this excess in the death-rate of male children, and of 
the exposure of men when adult to various dangers, and of 
their tendency to emigrate, the females in all old-settled 
countries, where statistical records have been kept,^^ are 
found to preponderate considerably over the males. 

It has often been supposed that the relative ages 
of the parents determine the sex of the offspring ; 
and Prof. Leuckart^ hd^ advanced what he considers 

*5 Babbage, ‘ Edinburgh Journal of Science,’ 1829, vol. i. p. 88 ; also 
p. 90, on still-born children. On illegitimate children in England, 
see * Report of Registrar-General for 186G,’ p. xv. 

3® ‘British and Foreign Medico-Chirurg. Review,’ April, 18G7, p. 
343. Dr. Stark also remarks (‘ Tenth Annual Report of Birtbs, Deaths, 
&c., in Scotland,’ 18G7, ^ xxviii) that “ These examples may suflio6 
“ to shew that, at almost every stage of life, the males in Scotland 
“ liave a greater liability to death and a higher death-rate than the 
“ females. The fact, however, of this peculiarity being most strongly 
“ developed at that infantile period of life when the dress, food, and 
“ general treatment of both sexes are alike, seems to prove that the 
“ higher male death-rate is an impressed, natural, and constitutional 
“ peculiarity due to sex alone.” 

37 With the savage Guaranys of Faraway, according to the accurate 
Azara (‘Voyages dans I’Amerique me'rid,’ tom. ii. 1809, p. 60, 179), 
the women in pro^rtion to the men are as 14’ to 13. 

33 Leuckart (in Wagner, ‘ Handworterbuch der Phys.’ B. iv. 1853, 
8. 774. 
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BuflScient evidence, with respect to man and certain 
domesticated animals, to shew that this is one impor- 
tant factor in the result. So again the period of 
impregnation has been thought to be the eflScient cause ; 
but recent observations, discountenance this belief. 
Again, with mankind polygamy has been supposed to 
lead to the birth of a greater proportion of female 
infants; but Dr. J. Campbell^ carefully attended to 
this subject in the harems of Siam, and he concludes* 
that the proportion of male to female births is the 
same as from monogamous unions. Hardly any animal 
has been rendered so highly polygamous as our English 
race-horses, and we shall immediately see that their 
male and female offspring are almost exactly equal in 
number. 

Horses. — Mr. Tegctmeicr has been so kind as to tabulate for me 
from the * Facing Calendar’ the births of race-horses during a period 
of twenty-one years, viz. from 1846 to 1867 ; 1849 being omitted, 
as no returns were that year published. The total births have 
been 25,560,^® consisting of 12,763 males and 12,797 females, or in 
the proportion of 99*7 males to 100 females. As these numbers are 
tolerably large, and as they are drawn from all parts of England, 
during several years, we may with much confidence conclude that 
with the domestic horse, or at least with the race-horse, the two 
sexes are produced in almost equal numbers. The fluctuations in 
the proportions during successive years are closely like those which 
occur with mankind, when a small and thinly-populated area is con- 
sidered : thus in 1856 the male horses were as 107T, and in 1867 
as only 92*6 to 100 females. In the tabulated returns the propor- 
tions vary in cycles, for the males exceeded the females during six 
successive years ; and the females exceeded the males during two 


Anthropological Review, April, 1870, p. cviii. 

During the last eleven years a record has been kept of the number of 
mares which have proved barren or prematurely slipped their foals ; and it 
deserves notice, as shewing how infertile these highly-nurtured and rather 
dosely-interbred animals have become, that not fiir from one-third of the 
mares failed ‘to produce living foals. Thus during *1866, 809 male colts 
and 816 female colts were born, and 743 mares failed to produce offspring. 
During 1867, 836 males and 902 females were born, an^ 794 mares failed 
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periods each of four years : this, however, may be accidental ; at 
least I can detect nothing of the kind with man in the decennial 
table in the Registrar’s Report for 1866. I may add that certain 
mares, and this holds good with certain cows and with women, 
tend to produce more of one sex than of the other ; Mr. Wright of 
Yeldersley House, informs me that one of his Arab mares, though 
put seven times to different horses, produced seven fillies. 

Bogs . — During a ^leriod of tw<elve years, from 1857 to 1868, the 
births of a large number of greyhounds, throughout England, have 
been sent to the ‘ Field ’ newspaper ; and I am again indebted to 
*^lr. Tegetmeier for carefully tabulating the results. The recorded 
births have been 6878, consisting of 3605 males and 3273 females, 
that is, in the proportion of HOT males to 100 females. The 
gicatest fluctuations occurred in 1864, when the proportion was as 
95*3 males, and in 1867, as 116*3 males to 100 females. The above 
average proportion of 110*1 to 100 is probably nearly correct in the 
case of the greyhound, but whether it would hold with other domes- 
ticated breeds is in some degree doubtful. Mr. Cupples has enquired 
from several great breedeis of dogs, and finds that all without 
exception believe that females are produced in excess ; he suggests 
that this belief may have aiisen from females being less valued and 
the consequent disappointment producing a stronger impression on 
the mind. 

fS/ieep , — The sexes of sheep are not ascertained by agriculturists 
until several months after biith, at the period when the males are 
castrated ; so that the following iretums do not give the projiortions 
at birth. Moreover, I find that several great breeders in Scotland, 
who annually raise some thousand sheep, are firmly convinced that 
a larger proportion of males than of females die during the first one 
or two years ; therefore the proportion of males would be somewhat 
greater at birth than at the age of castration. This is a remarkable 
coincidence with wliat occurs, as we have seen, with mankind, and 
lx)th cases probably depend on some common cause. I have re- 
ceived returns from four gentlemen in England who have bred low- 
land sheep, chiefly I^eicesters, during the last ten or sixteen years ; 
they amount altogether to 8965 births, consisting of 4407 males 
and 4558 lemales ; that is in the proportion of 96*7 males to 100 
females. With rcsjioct to Cheviot and black-faced sheep bred in 
Scotland, I have received returns from six breeders, two of them on 
a large scale, chiefly for the years 1867-1869, but some of the 
returns extending back to 1862. The total number recorded 
amounts to 50,685, consisting of 25,071 males and 25,614 females, 
or in the proportion of 97 9 males to 100 females. If we take the 
English and Scotch returns together, the total number amounts 
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to 59,650, consisting of 29,478 male^ and 30,172 females, or as 
97*7 to 100. So that with, sheep at the age of castration the females 
are certainly in excess of the males ; but whether this would hold 
good at birth is doubtful, owing to the greater liability in the males 
to early death.**^ 

Of Cattle I have received returns from nine gentlemen bf 982 
births, too few to be trusted; these consisted of 477 bull-calves and 
605 cow-calves ; i.e, in the proportion of 94*4 males to lOCT females. 
The Rev. W. D. Fox informs me that in 1867 out of 34 calves*born 
on a farm in Derbyshire only one was a bull. Mr. Harrison Weir 
writes to me that he has enquired from several breeders of and, 
most of them estimate the male to the female births as about 
7 to 6. This same gentleman has bred BahhiU for many years, 
and has noticed that a far greater number of bucks are produced 
than does. 

Of mammalia in a state of nature I have been able to learn very 
little. In regard to the common rat, I have received conflicting 
statements. Mr. B. Elliot of Laigliwood, informs me that a rat- 
catcher assured him tffat he had always fo'ind the males in 
great excess, even with the young in the nest. In consequence 
of this, Mr. Elliot himself subsequently examined some hundred 
old ones, and found the statement true. Mr. F. Buckland has 
bred a large number of white rats, and he also believes that the 
males greatly exceed the females. In regard to Moles, it is said 
that “ the males are much more numerous than the females 
and as the catching of these animals is a special occupation, the 
statement may perhaps be trustca. Sir A. Smith, in describing 
an antelope of S. Africa^* (^Kobus elUpsipr^mnus'), remarks, that 
in the herds of this and other sx>ecies, the males are few In number 
compared with the females : the natives believe that they are born 
in this proportion ; others believe that the younger males are ex- 
pelled from the herds, and Sir A. Smith says, that though he has 
himself never seen herds consisting of young males alone, others 
afiiim that this does occur. It appears probable that the young 
males when expelled fiom the herd, w’ould be likely to fall a prey 
to the many beasts of prey of the country. 

I am much indebted to Mr. Cupples for having procured for me tlie 
above returns from Scotland, as well as some of the following returns on 
cattle. Mr. R. Elliot, of Laighwood, fii-st called my attention to the pre- 
mature deaths of the males, — a statement subsequently confirmed by Mr. 
Aitchison and others. To this latter gentleman, and to Mr. Payan, I owe 
my thanks for the larger returns on sheep. 

Bell, * History of British Quadrupeds,* p. 100. 

** ‘ Illustrations of the Zoology of S. Africa,* 1849, pi. 29. 

VOL. T. 
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BIRDS. 

With respect to the Fowl^ I liave received only one account, 
namely, that out of 1001 chickens of a hi^hly-hrcd stock of Cochins, 
rearctFduring eight years hy Mr. Stietch, 487 proved males and 514 
females : i. e. as 04’7 to 100. In regard to domestic pigeons there 
is good evidence that tlie males aic produced in excess, or that their 
lives are longer ; for these birds invariably pair, and single males, 
as Mr. Tegetmeier informs me, can always he purchased cheaper 
than females. Usually the two birds reared from the two eggs 
bud ill the same nest consist of a male and female ; but Mr. Harrison 
Weir, who has been so large a breeder, says that he has often hied 
tw’o cocks trom the same nest, and seldom two hens ; moreover the 
hen IS generally the weaker of the two, and more liable to perish. 

With respect to hi ids m a state of nature, Mr. Gould and others 
are convinced that the males are generally the more numerous ; and 
as the yo mg males of many species resemble the females, the latter 
would n aurally appear to be the most nifmeroiis. Large numbers 
of pheasants arc reared by Mr. Baker of Leadcnhall from eggs laid 
by wild birds, and he informs Mr. Jenner Weir that four or five 
males to one female arc generally produced. An experienced ob- 
server lemaiks'*^ that m Scandinavia the broods of the capercailzie 
and black-cock contain more males than females; and that with the 
Dal-ri]ia (a kind of ptarmigan) more males than females attend the 
leks or places of courtship ; but this latter circumstance is accounted 
for hy some observeis hy a greater number of lien birds being killed 
by vermin. From various facts given by White of Selborne,^® it 
seems clear that the males of the partridge must ho in considerable 
excess in the south of England ; and I have been assured that this 
IS the case in Scotland. Mr. Weir on enquiring from the dealers 
who receive at ceitain seasons large numbers of rulfs {Machetes 
pwjnax) was told that the males arc much the most numerous. 
This same naturalist has also enquired for mo from the bird- 
catchers, who annually catch an astonishing number of various small 
species alive for the London market, and he was unhesitatingly 
answered by an old and trustworthy man, that with the chaffincli 
the males are in large excess ; he thought as high as 2 males to 


Brehm (‘ Illust. Thierleben,’ B. ir. s. 990) comes to the same oon- 

clUblOQ. 

On the authority of L. Lloyd, * Game Birds of Sweden,* 1867, p. 12, 

132 . 

^ Nat. Hist, of Selboume,’ letter xxix. edit, of 1825, vol. i. p. 139. 
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1 female, or at least as high, as 5 to 3/^ The males of the black- 
bird, he likewise maintained, were by far the most nmnerons, whe- 
ther caught by traps or by netting at night. These statements 
may apparently be trusted, because the same man said that the 
sexes are about equal with the lark, the twite (JAnaria raonUina^ 
and goldfinch. On the other hand he is certain that with the 
common linnet, the females preponderate greatly, but unequally 
during different years ; during some years he has loimd the females 
to tlie males as four to one. It shouhl, however, be borne m mind, 
that the chief season for catching birds docs not begin till Sep- 
tember, so that with some species partial mlgratiorivS may have begun, 
and the flocks at this period often consist of hens alone. Mr. Salvm 
paid particular attention to the sexes of the humming-birds in 
Central America, and he is convinced that with most of the species 
tlie males are in excess ; thus one year he procured 204 specimens 
belonging to ten species, and these consisted of KJG males and of 
38 females. With two other species the females were in excess : 
but the proportions apparently vary either during dificrent seasons 
or in different localities ; for on one occasion the males of Gam- 
pyJopterus hemileucurus were to the females as five to two, and 
on another occasion^® in exactly the reversed ratio. As bearing on 
tills latter xxiint, I may add, that Mr. Powys found in Corfu and 
Epirus the sexes of the chaffinch keeping apart, and “the females 
“ by far the most numerous whilst in Palestine Mr. Tristram 
found “ the male flocks appearing greatly to exceed the female in 
“number.”^® So again with the Qi iscalus major, Mr. (>. lay lor 
says, that in Florida there were “very few females in pioportion to 
“ the males,” whilst in Honduras the proportion was the other way, 
the species there having the character of a polygamist. 

FISH. 

With Fish the proporti(»nal numbers of the sexes can be ascertained 
only by catching them in the adult or nearly adult stale; and there 


Mr. Jenner Woir received similar infoimation, on making enquiries 
during the following year. To shew the number of chaffinches caught, I 
may mention that in 1869 there was a match between two experts ; and 
one man caught in a day 62, and another 40, male chaffinches. The greatest 
number ever caught by one man in a single day was 70. 

‘Ibis,* vol. 11 . p. 260, as quoted in Gould*s ‘ Trochilidaj,* 1861, p. 52. 
For the foregoing proportions, f am indebted to Mr. Salvm for a table of 
his results. 

‘Ibis,’ 1860, p, 137 ; and 1867, p. 369. 

« ‘ Ibis,’ 1862, p. 137. 

X 2 
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are many difficulties in arriving at any just conclusion.*^ Infertile 
females might readily be mistaken for males, as Dr. Gunther has 
remarked to me in regard to trout. With some species the males 
are believed to die soon after fertilising the ova. With many species 
th^ males are of much smaller size than the females, so that a large 
number of males would escajic from the same net by which the 
females were caught. M. Carhonnier,*^ who has especially attended 
to the natural history of the pike (Esox lucius) states that many 
males, owing to their small size, arc devoured by the larger females ; 
and he believes tliat the males of almost all fish are exposed from 
the same cause to greater danger than the females. Nevertheless 
in the few cases in which the proportional numbers have been 
actually observed, the males appear to be largely in excess. Thus 
Mr. R. Biiist, the superintendent of the Stormontficld experi- 
ments, says that in 1865, out of 70 salmon first landed for the 
purpose of obtaining the ova, upwards of GO were males. In 
1867 he again “calls attention to the vast disproportion of the 
“ males to the females. We had at the putset at least ten males 
“ to one female,*’ Afterwards sufficient females for obtaining ova 
were procured. He adds, “ from the great proportion of the 
“ males, they are constantly fighting and tearing each other on the 
“ spawning-beds.”** lliis disproportion, no doubt, can be accounted 
for in part, but whether wholly is very doubtful, by the males 
ascending the rivers before the females. Mr. F. Buckland remarks 
in regard to trout, that “ it is a curious fact that the males prepon- 
“ derate very largely in numbft'r over the females. It invariahly 
“ happens that when the first rush of fish is made to the net, there 
“ will be at least seven or eight males to one female found captive. 
“ I cannot quite account for this ; either the males are more numer- 
“ ous than the females, or the latter seek safety by concealment 
“ rather than flight.” lie then adds, that by carefully searching the 
banks, sufficient females for obtaining ova can be found.*^ Mr. H. 
Lee informs me that out of 212 trout, taken lor this purpose in Lord 
Poitsmouth’s park, 150 were males and 62 females. 

With the Cyprinidas the males likewise seem to be in excess ; 
but several members of this Family, viz., the carp, tench, bream 
and minnow, appear regularly to follow the practice, rare in the 


** Leuckart quotes Bloch (Wagner, ‘ Handworterbuch der Phys.' B, iv . 
1853, s. 775), that with fish there are twice as many males as females. 

** Quoted in the ‘Farmer,* March 18, 1869, p. 369. 

‘The Stoi-montfield Piscicultural Experiment^,* 1866, p. 23. The 
‘ Field * newspaper, June 29th, 1867. 

‘ Land and Water,* 1868, p. 41. 
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animal kingdom, of polyandry ; for the female whilst spawning is 
always attended by two males, one on each side, and m the case of 
the bream by three or four males. This fact is so well known, that 
it is always recommended to stock a jKind with two male tenches 
to one female, or at least with three males to two females. With 
the minnow, an excellent observer states, that on the spawning- 
beds the males are ten times as numerous as the females ; when a 
female comes amongst the males, “ she is immediately pressed closely 
“ by a male on each side ; and when they have been in that situa- 
tion for a time, are superseded by other two males.”®® 


INSECTS. 

!• 

In this class, the Lepidoptera alone afford the means of judging 
of the proportional numbers of the sexes ; for they have been col- 
lected with special care by many good observers, and have been 
largely bred from the egg or catei pillar state. I had hoped that 
some breeders of silk-moths might have kept an exact record, but 
alter writing to France and Italy, and consulting vaiious treatises, 
I cannot find that this has ever been done. The general opinion 
appears to be that the sexes arc nearly equal, but m Italy as I hear 
from Professor Cancstrmi, many breeders are convinced that tlie 
females are produced in excess. The same naturalist, however, 
informs me, that in the two yeaily broods of the Ailanthus silk- 
moth (Bombyx cynthid), the males greatly preiionderate in the 
first, whilst in the second the two sexes arc nearly equal, or the 
females rather in excess. 

In regard to Butterflies in a state of nature, several observers 
have been much struck by the apparently enormous preponderance 
of the males.®® ^J'hus Mr. Bates, m sjieaking of the species, no 
less than about a bundled in number, which inhabit the Upi^er 
Amazons, says that the males aie much more numerous than the 
females, even in the propoition of a hundred to one. In North 
America, Edwards, who had great expeiience, estimates in the 
genus Papilio the males to the females as four to one; and Mr. 


Yarrell, * Hist. British Fishes,’ vol. i. 1836, p. 307 ; on the Cyprinus 
carpio, p. 331 ; on the Tinea vulgaris., p. 331 ; on the Ahramis brarna, p. 
336. See, for the minnow {Leuciscus phoxmus), ‘ Loudon’s Mag. of Nat. 
Hist.’ vol. V. 1832, p. 682. 

Leuckart quotes Meinecke (Wagner, * Ilandworterbuch der Phys.* 
B. iv. 1853, s. 775) that with Butterflies the males are three or four times 
as numerous as the females. 

‘ The Naturalist on the Amazons,’ vol. ii. 1863, p. 228, 347. 



310 


THE PRINCIPLES OP 


Part II. 


Walsh, who informed me of this statement, says that with F, 
turnns this is certainly the case. In South Africa, Mr. R. U rimen 
found the males in excess in 19 species and in one of these, 
which swarms in open places, ho estimated the number of males as 
fifty to one female. With another species, m which the males are 
numerous in certain localities, he collected during seven years only 
five Icmales. In the island of Bourbon, M. Maillaid states that 
the males of one species of Papilio are twenty times as numerous 
as the females Mr. Trimen informs me that as far as he has 
himself seen, or heard from others, it is raie for the females of any 
butterfly to exceed in number the males; but this is perhaps the 
case with three South African species. Mr. Wallace*^ states that 
the females of Onnthoptera crersus^ in the Malay archipelago, are 
more common and more easily caught than the males ; but this is 
a rare butterfly. I may here add, that in Ilyperythra, a genus of 
moths, Guenee says, that from four to five females are sent m 
collections from India for one male. 

When this subject of the proportional fiumbers of the sexes of 
insects was brought before the Entomological Society,®* it was 
'generally admitted that the males of most Lepidoptera, in the 
adult or imago state, are caught in greater numbers than the 
females; hut this fact was attiibutcd by \arioiis observers to the 
more retiring habits of the females, and to the males emerging 
earlier from the cocoon. Thib latter circumstance is well known to 
occur with most Lepidoptera, as well as with other insects. So 
that, as M. Personnat lemarkr, the males of the domesticated 
Bvmhyx Yamamat., arc lost at the beginning of the season, and 
the females at the end, from the w^ant of mates.®^ I cannot how- 
ever persuade myself that these causes suffice to ex])lain the great 
excess of males in the cases, above given, of buttciflies which are 
extremely common in their native countries. Mr. Stamton, who 
has paid such close attention during many years to the smaller 
moths, informs me that when he collected them in the imago state, 
he thought that the males were ten times as numerous as the 
females, but that since he has reared them on a large scale from the 
caterpillar state, he is convinced that the females are the most 


*• Four of these cases are given by Mr. Trimen in his ‘Rhopalocera 
Africse Australis.’ 

" Quoted by Trimen, ‘ Transact. Ent. Soc.’ vol. v. part ir. 1866, p. 330. 
‘ Transact. Linn. Soc.’ vol. xxv. p. 37. 

‘ Proc. Entomolog. Soc.* Feb. 17th, 1868. 

Quoted by Dr. Wallace in ‘Proc. Ent. Soc.* 3rd series, vol. v. 1867, 
p. 487. 
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numerous. Several entomologists concur in tliis view. Mr. Double- 
day, however, and some others, take an opi)Osite view, and are con- 
vinced that they have reared from the egg and caterpillar states a 
larger proportion of males than of females. 

Besides the more active habits of the males, their earlier emerg- 
ence from the cocoon, and their frequenting in some cases more 
, open stations, other causes may be assigned for an apparent or real 
deference in the proportional numbers of the sexes of Lepidop- 
tera, when captured in the imago state, and when reared from the 
egg or caterpillar state. It is believed by many breeders in Italy, 
as 1 hear from Professor Cancstrini, that the female caterpillar ol‘ 
the silk-moth suflers more from the recent disease than the male ; 
and Dr. Staudinger informs me that in rearing Lepidoptera more 
females die in the cocoon than males. With many species the 
female caterpillar is larger than the male, and a collector would 
naturally choose the finest specimens, and thus unintentionally 
collect a larger number of lemales. Three collectors have told me 
that this was their practice; but Dr. Wallace is sure that most 
collectors take all the specimens which they can find of the rarer 
kinds, which alone are worth the trouble of rearing. Buds when 
surrounded by caterpillars would probably devour the largest ; and 
ITolessor Canestrini inlorrns me that m Italy some breeders believe, 
though on insufiicieiit evidence, that in the first brood ol the 
Ailanthus silk-moth, the wasps destioy a larger number of the 
(emale than of the male caterpillars. Dr. Wallace further remarks 
that lemale caterpillars, Irom being larger than the males, require 
more time for their develoiiment and consume more food and mois- 
ture; and thus they’ would be exposed during a longer time to 
danger from ichneumons, birds, &c., and in times of scarcity would 
I)erish in greater numbers. Hence it appears quite possible that, 
m a state of nature, tower female Lepidoptera may reach maturity 
than* males ; and for our special object we are concerned with the 
numbers at maturity, when the sexes are ready to propagate their 
kind. 

The manner in which the males of certain moths congregate in 
extraordinary numbers round a single female, apparently indicates 
a great excess of males, though this fact may perhaps be accounted 
for by the earlier emergence of the males from their cocoons. Mr. 
Stainton informs me that from twelve to twenty males may often be 
seen congregated round a female Elachista rvfocinerea. It is well 
known that if a virgin Lasiocampa quercus or tiaty^rnia carpini 
be exposed in a cage, vast numbers of males collect round her, 
and if confined in a room will even come down the chimney to her. 
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Mr. Doubleday believes that he lias seen from fifty to a hundred 
males of both these species attracted in the course of a single day 
by a female under confinement. Mr. Trimen e^cposed in the Isle 
of Wight a box in which a female of the Lasiocampa had been 
confined on the previous day, and five males soon endeavoured 
to gam admittance. M. Verreaux, in Australia, having placed 
the female of a small liombyx in a box in his ])0cket, was fol- • 
lowed by a crowd of males, so that about 200 entered the house 
with him.®® 

Mr. Doubleday has called my attention to Dr. Staudinger’s®^ list 
of Lcpidoptera, which gives the prices of the males and females of 
300 species or well-marked varieties of (Rhopalocera) butterflies. 
The prices for both sexes of the veiy common species are of 
course the same ; but with 114 of the raier species they differ; the 
males being in all cases, exce]iting one, the cheapest. On an ave- 
rage of the prices of the 113 species, the jirice of the male to that 
of the female is as 100 to 149 ; and this apparently indicates that 
inversely the males exceed the females m' number in the same 
proportion. About 2000 species or varieties of moths (Heteroccra) 
are catalogued, those with wingless females being here excluded on 
account of the difference in habits of the two sexes : of these 2000 
species, 141 differ in price according to sex, the males of 130 being 
cheaper, and the males of only 11 being dearer than the females. 
The average price of the males of the 130 species, to that of the 
females, is as 100 to 143. With respect to the butterflies in this 
priced list, Mr. Uoiibleday think*' (and no man in England has had 
more experience), that there is nothing in the habits of the species 
which can account for the difference in the prices of the two sexes, 
and that it can be accounted for only by an excess in the numbers of 
the males. Hut 1 am bound to add that Dr. Staudinger himself, as 
he informs me, is of a different opinion. He thinks that the less 
active liabits of the females and the earlier emergence of the males 
will account for his collectors securing a larger number of males than 
of females, and consequently for the lower prices of the former. 
With respect to specimens reared from the cater jiillar- state, Dr. 
Staudinger believes, as previously stated, that a greater number of 
females than of males die under confinement in the cocoons. He 
adds that with certain species one sex seems to preponderate over 
the other during certain years. 

Of direct observations on the sexes of I epidoptcra, reared either 

* Blanchard, ‘ Metamorphoses, Moeurs des Insectes/ 1868, p. 225-226. 

‘ * Lepidopterea-Doubblettren List©,* Berlin, No. x. 1866. 
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rhe Rev. .J. Ilellins •’ of Exeter reared, d^B^ 1^^!**^*** 


images of 73 species, which consisted of . . , , 153 ' 137 

Mr. Albeit Jones of Eltham reared, during 1868, im- 
ages of 9 species, which consisted of 159 126 

During 1869 he reared images from 4 species, consist- 
ing of 114 112 

Mr. Buckler of Emsworth, Hants, during 1869, reared 

images fiom 74 species, consisting of 180 169 

Di’. Wallace of Colchester reared fiom one brood of 

Bombyx cynthia 52 48 

Di’. Wallace raised, from cocoons of Bombyx Pernyisent 

from China, during 1869 224 123 

Dr. Wallace raised, duiing 1868 and 1869, from two 

lots of cocoons of Bombyx yama-mai 46 

Total 934 1 761 


So that in these eight lots of cocoons and eggs, males were pro- 
duced in excess. Taken together the proportion of males is as 
122*7 to lOO lemales. But the numbers are hardly large enough 
to be trustworthy. 

On the whole, from the above various sources of evidence, all 
pointing to the same direction, I infer that with mo>t species of 
Lepidoptera, the males in the im-^go state generally exceed the 
females in number, whatever the proportions may be at their first 
emergence from the egg. 

With reference to the other Orders of insects, I have been able 
to collect very little reliable information. With the stag-beetle 
(Lucanus a^rvus) “ the males appear to be much more numerous 
“ than the females but when, as Cornelius remarked during 1867, 
an unusual number of these beetles appeared in one part of Gey- 
many, the females appeared to exceed the males as six so one. 
With one of the Elatcrida^, the males are said to be much more 
numerous than the females, and “two. or three are often found 
“ united with one female so that here polyandry seems to prevail. 


This naturalist has been so kind as to send me some results from 
former years, in which the females seemed to preponderate ; but so many 
of the figures were estimates, that I found it impossible to tabulate them. 

Gunther’s ‘Record of Zoological Literature,’ 1867, p. 260. On the 
excess of female Lucanus, ibid. p. 250. On the males of Lucanus in Eng- 
land, Westwood, ‘ Modern Class, of Insects,* vol. i.^. 187. On the Siagonium, 
ibid. p. 172. 
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AVith Siagoiiiiim (Staphylinidas), in which the males ai’c furnished 
with horns, “ the females are far more numerous than the opposite 
“ sex.” Mr. Janson stated at the ‘Entomological Society that the 
females of the bark-feeding Tomicus villosus arc so common as to 
be a plague, whilst the males are so rare as to be hardly known. 
In other Orders, from unknown causes, but apparently in some in- 
stances owing to parthenogenesis, the males of certain species have 
never been discovered or arc excessively rare, as with several of the 
Cynipida).®^ In all the gall-making Cynipida^ known to Mr. Walsh, 
the females arc four or five times as numerous as the males ; and so 
it IS, as he informs me, with the gail-making Cecidoinyiiai (Diptera). 
AVitli some common species of Saw-flies (Tenthredinse) Mr. F. 
Smith has reared hundreds of specimens fiom larvie of all sizes, 
but has never reared a single male: on the other hand Curtis says,®® 
that with certain species (Athalia), bred by him, t]ic males to the 
females were as six to one ; whilst exactly the leverse occurred with 
the mature insects of the same species caught in the fields. \\ ith 
the Neuroptera, Mr. Walsh states that in* many, but by no means 
in all, the species of the Odonatous groups (I^^ijdiemerina), there is a 
great overplus of males : in the genus Heta^rina, also, the males are 
generally at least four times as numerous as the females. In certain 
species in the genus Gomphus the males are equally numerous, 
whilst in two other species, the females aie twice or thrice as 
numerous as the males. In some European species of I’socus thou- 
sands of females may be collected without a single male, whilst 
with other species of the sameegenus both sexes are common.®® In 
England, Mr. Mac Lachlan has captured hundreds of the female 
Apatania muliehris, but has never seen the male ; and of Boreus 
hyemalis only four or five males have been here seen.''® With most 
of these species (excepting, as 1 have lieaid, with the Tcnthrcdina) 
there is no reason to supiKise that the females are subject to parthe- 
nogenesis ; and thus we see how ignorant we arc on the causes of the 
apparent discrepancy in the proportional numbers of the two sexes. 

In the other Classes of the Articulata I have been able to collect 
still less information. With Spiders, Mr. Blackwall, who has care- 
fully attended to this class during many years, writes to me that 
the males from their more erratic habits are more commonly seen, 

« 

Walsh, in ‘ The American Entomologist,* vol. i. 1869, p. 103. F. Smith, 
* Record of Zoological Literature,* 1867, p. 328. 

‘ Fai*m Insects,* p. 45-^6. 

•• * Observations on N. American Neuroptera,* by H. Hagen and B. D, 
Walsh, ‘Proc. Ent. Soc. Philadelphia,* Oct. 1863, p. 168, 223, 239. 

‘ Proc. Ent. Soc. London,* Feb. 17, 1868. 
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and therefore appear to he the more numerous. This is actually the 
case with a few species ; but he mentions several species in six 
genera, in which the females appear to be much more numerous 
than the males.*^^ 'J’he small size of the males in comparison with 
the females, which is sometimes carried to an extreme degree, and 
their widely different appearance, may account in some instances 
for their rarity in collections.''^ 

Some of the lower Crustaceans are able to propagate their kind 
asexually, and this will account for the extreme rarity of the males. 
With some other forms (as with Tanais and Cypris) there is reason 
to believe, as Fritz Muller informs me, that the male is much shorter- 
lived than the female, which, supposing the two sexes to be at first 
equal in number, would explain the scarcity of the males. On the 
other hand this same naturalist has invariably taken, on the shores 
of Brazil, far more males than females of the Diastylidie and of 
Cypridma ; thus with a species in the latter genus, 63 specimens 
caught the same day, included 57 males ; but he suggests that this 
preponderance may be diw to some unknown difference in the habits 
of the two sexes. With one of the higher Brazilian crabs, namely 
a Gelasimus, Fritz Miiller found the males to be more numerous 
than the females. The reverse seems to be the case, according to 
the large experience of Mr. C. Spence Bate, with six common British 
crabs, the names of which he has given me. 

On the Power of Natural Selection to regulate the pro- 
portional Numbers of the Sexes, and General Fertility , — 
In some peculiar cases, an excess in the number of one 
sex over the other might be a great advantage to a 
species, as with the sterile females of social insects, or 
with those animals in which more than one male is 
requisite to fertilise the female, as with certain cirri- 
pedes and perhaps certain fishes. An inequality be- 
tween the sexes in these cases might have been acquired 
through natural selection, but from their rarity they 
need not here be further considered. In all ordinary 

7' Another great authority in this class. Prof. Thorell of Upsala (‘On 
European Spiders,^ 1869-70, part i. p. 205) speaks as if female spiders were 
gener.illy commoner than the males. 

7^ See, on this subject, Mr. Pickard-Cambridge, as quoted in ‘ Quarterly 
Journal of Science,* 1868, p. 429. 
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cases an inequality would be no advantage or disad- 
vantage to certain individuals more tban to others ; and 
therefore it could hardly have resulted from natural 
selection. We must attribute the inequality to the 
direct action of those unknown conditions, which with 
mankind lead to the males being born in a somewhat 
larger excess in certain countries than in others, or 
which cause the proportion between the sexes to differ 
slightly in legitimate and illegitimate births. 

Let us now take the case of a species producing from 
the unknown causes just alluded to, an excess of one 
sex — we will say of males — these being superfluous and 
useless, or nearly useless. Could the sexes be equalised 
through natural selection ? We may feel sure, from all 
characters being variable, that certain pairs would pro- 
duce a somewhat less excess of males over females than 
other pairs. The former, supposing the actual number 
of the offspring to remain constant, would necessarily 
produce more females, and would therefore be more pro- 
ductive. On the doctrine of chances a greater number 
of the offspring of the mo?e productive pairs would sur- 
vive ; and these would inherit a tendency to procreate 
fewer males and more females. Thus a tendency to- 
wards the equalisation of the sexes would bo brought 
about. But our supposed species would by this process 
be rendered, as just remarked, more productive ; and 
this would in many cases be far from an advantage; 
for wlienever the limit to the numbers which exist, de- 
pendsy not on destruction by enemies, but on the amount 
of food, increased fertility will lead to severer competi- 
tion and to most of the survivors being badly fed. In 
this case, if the sexes were equalised by an increase in 
the number of the females, a simultaneous decrease in 
the total number of the offspring would be beneficial ; 
and this, I believe, could be effected through natural 



ClIAP. VIII. 


SEXUAL SELECTION. 


317 


selection in the manner hereafter to be described. The 
same train of reasoning is applicable in the above, 
as well as in the following case, if we assume that 
females instead of males are produced in excess, for 
such females from not uniting with males would be 
superfluous and useless. So it would be with poly- 
gamous species, if we assume the excess of females 
to be inordinately great. 

. An excess of either sex, we will again say of the 
males, could, however, apparently be eliminated through 
natural selection in another and indirect manner, namely 
by an actual diminution of the males, without any in- 
crease of the females, and consequently without any 
increase in the productiveness of the species. From 
the variability of all characters, we may feel assured 
that some pairs, inhabiting any locality, would produce 
a rather smaller excess of superfluous males, but an 
equal number of productive females. When the ofl- 
spring from the more and the less male-productive 
parents were all mingled together, none would have any 
direct advantage over the others ; but those that pro-‘ 
duced few superfluous males would have one great 
indirect advantage, namely that their ova or embryos 
would probably be larger and finer, or their young 
better nurtured in the womb and afterwards. We see 
this principle illustrated with plants; as those which 
bear a vast number of seed produce small ones ; whilst 
those which bear comparatively few seeds, often produce 
large ones well-stocked with nutriment for the use of the 
seedlings.*^ Hence the offspring of the parents which 
had wasted least force in producing superfluous males 

^ I have often been struck with the fact, that in sevetal species of 
Primula the seeds in the capsules which contained only a few were 
very much larger than tho numerous seeds in the more productive 
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would be the most likely to suiwive, and would inherit 
the same tendency not to produce superfluous males, 
whilst retaining their full fertility in tlie production of 
females. So it would be with the converse case of the 
female sex. Any slight excess, however, of either sex 
could hardly be checked in so indirect a manner. Nor 
indeed has a considerable inequality between the sexes 
been always prevented, as we have seen in some of the 
cases given in the previous discussion. In these cases 
the unknown causes which determine the sex of the 
embryo, and which under certain conditions lead to 
tlie production of one sex in excess over the other, have 
not been mastered by the survival of those Aarieties 
which were subjected to the least uaste of organised 
matter and force by the production‘s of superfluous indi- 
viduals of either sex. Nevertheless we may conclude 
that natural selection will always tend, though some- 
times inefficiently, to equalise the relative numbers of 
the two sexes. 

Having said this much on the equalisation of the 
sexes, it may be well to add^ few remarks on the regula- 
tion through natural selection of the ordinary fertility 
of species. Mr. Herbert Spencer has shewn in an able 
discussion that with all organisms a ratio exists be- 
tween what he calls individuation and genesis; whence 
it follows that beings which consume much matter or 
force in their growth, complicated structure or activity, 
or wdiich produce ova and embryos of large size, or 
which expend much energy in nurturing their young, 
cannot be so productive as beings ctf an opposite nature. 
Mr. Spencer further shews that minor differences in fer- 
tility will be regulated through natural selection. Thus 
the fertility of each species will tend to increase, from 


‘ Principles of Biology,’ voL ii. 1867, chaps, ii.-xi. 
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the more fertile pairs producing a larger number of off- 
spring, and these from their mere number will have the 
best chance of surviving, and will transmit their ten- 
dency to greater fertility. The only check to a con- 
tinued augmentation of fertility in each organism seems 
to be either the expenditure of more power and the 
greater risks run by the parents that produce a more 
numerous progeny, or the contingency of very numerous 
eggs and young being produced of smaller size, or less 
vigorous, or subsequently not so well nurtured. To 
strike a balance in any case between the disadvantages 
which follow from the production of a numerous pro- 
geny, and the advantages (such as the escape of at least 
some individuals from various dangers) is quite beyond 
our power of judgmeht. 

When an organism has once been rendered extremely 
fertile, how its fertility can be reduced througli natural 
selection is not so clear as how this capacity was first 
acquired. Yet it is obvious that if individuals of a 
species, from a decrease of their natural enemies, were 
habitually reared in larger nv,mbers than could be sup- 
ported, all the members would suffer. Nevertheless the 
offspring from the less fertile parents would have no 
direct advantage over the offspring from the more fer- 
tile parents, when all were mingled together in the 
same district. All the individuals would mutually tend 
to starve each other. The offspring indeed of the less 
fertile parents would lie under one great disadvantage, 
for from the simple fact of being produced in smaller 
numbers, they would be the most liable to extermina- 
tion. Indirectly, However, they would partake of one 
great advantage ; for under the supposed condition of 
severe competition, when all were pressed for food, it is 
extremely probable that those individuals which from 
some variation in their constitution produced fewer eggs 



320 THE PBINCIPLES OF SEXUAL SELECTION. Part II. 


or young, would produce them of greater size or vigour ; 
and the adults reared from such eggs or young would 
manifestly have the best chance of surviving, and 
would inherit a tendency towards lessened fertility. 
The parents, moreover, which had to nourish or provide 
for fewer offspring would themselves be exposed to a 
less severe strain in the struggle for existence, and 
would have a better chance of surviving. By these 
steps, and by no others as far as I can see, natural 
selection under the above conditions of severe com- 
petition for food, Avould lead to the formation of a new 
race less fertile, but better adapted for survival, than 
the parent-race. 
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CHAPTEE IX. 

Secondary Sexual Characters in the Lower Classes of 
THE Animal Kingdom. 

These eharactors absent in tlie lowest classes — Brilliant colours — 
Mollusca — Annelids — Crustacea, secondary sexual characters 
strongly developed ; dimorphism ; colour ; chaiacters not acquired 
before maturity — Spiders, sexual colouis of; stridulatioii by the 
males — Myriapoda. 

In the lowest classes the two sexes are not rarely united 
in the same individtial, and therefore secondary sexual 
characters cannot bo developed. In many cases in which 
the two sexes are separate, both are permanently at- 
tached to some support, and the one cannot search or 
struggle for the other. Moreover it is almost certain 
that these animals have too imperfect senses and 
much too low mental powei.> to feel mutual rivalry, 
or to appreciate each other’s beauty or other attrac- 
tions. 

Hence in these classes or sub-kingdoms, such as the 
Protozoa, Coolenterata, Echinodermata, Scolecida, true 
secondary sexual characters do not occur ; and this fact 
agrees with the belief that such characters in the 
•higher classes have been acquired through sexual selec- 
tion, which depends on the will, desires, and choice of 
either sex. Nevertheless some few apparent exceptions 
occur; thus, as I hear from Dr. Baird, the males of 
certain Entozoa, or internal parasitic worms, differ 
slightly in colour from the females ; but we have no 
reason to suppose 'that such differences have been 
augmented through sexual selection, 
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Many of the lower animals, whether hermaphrodites 
or with the sexes separate, are ornamented with the 
most brilliant tints, or are shaded and striped in an 
elegant manner. This is the case with many corals 
and sea-aneraonies (Actiniae), with some jelly-fish (Me- 
djLisae, Porpita, &c.), with some Planariae, Ascidians, 
numerous Star-fishes, Echini, Ac. ; but we may conclude 
from the reasons already indicated, namely the union 
of the two sexes in *some of these animals, the per- 
manently aflBxed condition of others, and the low 
mental powers of all, that such colours do not serve 
as a sexual attraction, and have not been acquired 
through sexual selection. With the higher animals 
the case is very different ; for with them when one sex 
is much more brilliantly or conspicuously coloured 
thap the other, and there is no difference in the 
habits of the two sexes which will account for this 
difference, w^e have reason to believe in the influence 
of sexual selection ; and this belief is strongly con- 
firmed when the more ornamented individuals, which 
are almost always the males, display their attractions 
before the other sex. We may also extend this con- 
clusion to both sexes, when coloured alike, if their 
colours are plainly analogous to those of one sex alone 
in certain other species of the same group. 

How, then, are we to account for the beautiful or 
even gorgeous colours of many animals in the lowest 
classes ? It appears very doubtful whether such colours 
usually serve as a protection ; but we are extremely 
liable to err in regard to characters of all kinds in 
relation to protection, as will be admitted by every one 
who has read Mr. Wallace’s excellent essay on this 
subject. It would not, for instance, at first occur to 
any ons that the perfect transparency of the Medusee, 
or jelly-fishes, was of the highest service to them as a 
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protection ; but when we are reminded by Hackel that 
not only the medusae but many floating mollusca, crus- 
taceans, and even small oceanic fishes partake of this 
same glass-like structure, we can hardly doubt that 
they thus escape the notice of pelagic birds and other 
enemies. * ^ 

Notwithstanding our ignorance how far colour in 
many cases serves as a protection, the most probable 
view in regard to the splendid l^ints of many of the 
lowest animals seems to be that their colours are the 
direct result either of the chemical nature or the minute 
structure of their tissues, independently of any benefit 
thus derived. Hardly any colour is finer than that of 
arterial blood ; but there is no reason to suppose that 
the colour of the blood is in itself any advantage ; and 
though it adds to the beauty of the maiden’s cheek, no 
one will pretend that it has been acquired for this pur- 
])Ose. So again with many animals, especially the lower 
ones, the bile is richly coloured ; tlius the extreme 
beauty of the Eolidm (naked sea-slugs) is chiefly due, as 
I am informed by Mr. Hanoock, to the biliary glands 
seen through the translucent integuments ; this beauty 
being probably of no service to these animals. The 
tints of the decaying leaves in an American forest are 
described by every one as gorgeous ; yet no one sup- 
poses that these tints are of the least advantage to 
the trees. Bearing in mind how many substances 
closely analogous to natural organic compounds have 
been recently formed by chemists, and which exhibit 
the most splendid colours, it would have been a strange 
fact if substances similarly coloured had not often 
originated, independently of any useful end being 
thus gained, in the complex laboratory of living 
organisms. 
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The suhJcmpdom of the Jilol/usca.—TItronghnnt this 
great division (taken in its largest acceptation) of the 
animal kingdom, secondary sexual characters, such as 
we are here considering, never, as far as I can discover, 
occur. Nor could they be expected in the three lowest 
classes, namely in the Ascidians, Polyzon, and IJrachio- 
pods (constituting the Molliiscoida of Huxley), for most 
of these animals are permanently alfixed to a support 
or have tlieir sexes united in the same individual. In 
the Lamellibranchiata, or bivalve shells, hermaphro 
ditisin is not rare. In the next higher class of the 
Gasteropoda, or univalve shells, the sexes are either 
united or separate. Put in this latter case the males 
never possess special organs for finding, securing, 
or charming the females, or for ‘fighting with other 
males. The solo external difference between the sexes 
consists, as I am informed by ]\[r. Gwyn Jeffreys, in 
the shell sometimes differing a little in form ; for 
instance, the shell of the male periwinkle {Littorina 
littorea) is narrower and has a more elongated spire than 
that of the female. PutHlifferen(‘es of this nature, it 
may be presumed, are directly connected with the act 
of reproduction or with the development of the ova. 

The Gasteropoda, though capable of locomotion and 
furnished with imperfect eyes, do not appear to be en- 
do\\ed with sufficient mental powers for the members 
of the same sex to struggle together in rivalry, and 
thus to acquire secondary sexual characters. Never- 
theless with the pulmoniferous gasteropods, or land- 
snails, the pairing is preceded by courtship ; for these 
animals, though Tiermaphrodites, are compelled by their 
structure to pair together. Agassiz remarks/ “Qui- 
“ conque a eu Toccasion d’observer les amours des lima- 


‘ De TEsiKce et de la Class.* &c., 18G9, p. 106. 
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“ 9011s, ne saurait mettre en doute la seduction deployee 
“ dans les mouvements et les allures qui preparent et 
accomplisscnt le double embrassement de ees her- 
maphrodites.” These animals appear also susceptible 
of some degree of perf^|^ent attachment : an accurate 
observer, Mr. Lonsdale,?^ informs mo that he placed a 
]iaii' of land-shells {Belm pomatia), one of which was 
weakly, into a small and ill-provided garden. After a 
short time the strong and healthy individual disappeared, 
and was traced by its track of slime over a wall into an 
adjoining well-stocked garden. Mr. Lonsdale concluded 
that it had deserted its sickly mate ; but after an 
absence of twenty-four hours it returned, and apparently 
communicated the result of its successful exploration, 
for both then started along the same track and disap- 
peared over the wall. 

Even in the highest class of the Mollusca, namely the 
Cephalopoda or cuttle-fishes, in which the sexes are 
separate, secondary sexual characters of the kind which 
we are here considering, do not, as far as I can discover. 
Occur. This is a surprising circumstance, as these 
animals possess highly-developed sense-organs and have 
considerable mental powers, as will be admitted by 
every one who lias watched their artful endeavours to 
escape from an enemy.^ Certain Cephalopoda, however, 
are characterised by one extraordinary sexual character, 
namely, that the male element collects within one of 
the arms or tentacles, which is then cast off, and, 
clinging by its sucking-discs to the female, lives for 
a time an independent life. So completely does the 
cast-off arm resemble a separate animal, {hat it was 
described by Cuvier as a parasitic worm under the name 


* See, for instance, the account wliich I have given in my * Journal 
of Reseurchos/ 1845, p. 7. 
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of Hectocotyle. But this n^vellous structure may be 
classed as a primary rather secondary sexual 

character. ^ ' 

Although with the Mollteca sexual selection does not 
seem to havH cotne into pthy ; yet many univalve and 
bivalve shells, such'ja^ vglutes, cones, scallops, &c., are 
beautifully coloured shaped. The colours do not 
appear in most casea to be of any use as a protection ; 
they are probably the direct result, as in the lowest 
classes, of the nature of the tissues ; the patterns and 
the sculpture of the shell depending on its manner of 
growth. The amount of light seems to a certain extent 
to be influential ; for although, as repeatedly stated by 
j\Ir, Gwyn Jetfreys, the shells of some spocues living at a 
profound depth are brightly coloured, yat we generally 
see the louer surfaces and the parts covered by the 
mantle less highly coloured than the upper and exposed 
surfaces.*^ In some cases, as with shells living amongst 
corals or brightly-tinted sea-weeds, the bright colours 
may serve as a i)rotection. But many of the nudibranch 
mollusca, or sea-slugs, ai'b as beautilully coloured a*s 
any shells, as may be seen in Messrs. Alder and Han- 
cock’s magnificent work ; and from information kindly 
given me by Mr. Hancock, it is extremely doubtful 
whether these colours usually serve as a protection. 
With some species this may be the case, as with one 
which lives on the green leaves of algae, and is itself 
bright-green. But many brightly-coloured, white or 
otherwise conspicuous species, do not seek concealment ; 
whilst again some equally conspicuous species, as well 
as other dull-coloured kinds, live under stones and in 

* I have given (‘Gerjlog. Observations on Volcanic Islands/ 1844, 
p. 53) a curious instance of the influence of light on the colours of 
a frondescent incrustation, deposited by the surf on the coast-rocks of 
Ascension, and formed by the solution of triturated sea-shtlls. 
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dark recesses. So that with these nudibranch molluscs, 
colour apparently does stand in any close relation 
to the nature of the,<^kl^^hich they inhabit. 

These naked sea-sl^s a^^ hermaphrodites, yet they 
pair together, as do land-fnaifs, mai^ ^ which have 
extremely pretty shells. *It Js wn^^vable that two 
hermaphrodites, attract^ by greater beauty, 

might unite and leave offspfm^l^which Mould inherit 
their parents’ greater beauty"*- Sfut with sucli lowly- 
organised creatures this is extremely improbable. Kor 
is it at all obvious how the offspring from the more 
beautiful pairs of hermaphrodites would have any ad- 
vantage, so as to increase in numbers, over the offspring 
of the less beautiful, unless indeed vigour and beauty 
generally coincidecf. We have not here a number ot 
males becoming mature before the females, and the 
more beautiful ones selected by the more vigorous 
females. If, indeed, brilliant colours were beneficial 
to an hermaphrodite animal in relation to its general 
habits of life, the more brightly-tinted individuals would 
succeed best and would increase in number; but this 
would be a case of natural and not of sexual selection, 

Suh-hingdom of the Vermes : Class, Anndida (or Sea- 
worms ), — In this class, although the sexes (when separate) 
sometimes differ from each other in cliaracters of such 
importance that they have been placed under distinct 
genera or even families, yet the differences do not 
§eem of the kind which can be safely attributed to 
sexual selection. These animals, like those in the pre- 
ceding classes, apparently stand too low in the scale, 
for the individuals of either sex to exert any clioice in 
selecting a partner, or for the individuals of the same 
sex to. struggle together in rivalry. 
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Stil-ldngdom of the Arthropoda: Class, Crustacea . — 
In this great class we fl;;st with undoubted se- 

condary sexual charactot^i^often^developed in a remark- 
able manner. Unfor^un£^el|^^be habits of crustaceans 
are very impejfejptJjr. an^ we cannot explain the 

uses of many* structiices xfgifculiar to one sex. With 
the loaer parasitic species the males are of small sizc‘, 
lid they alone are furnished with perfect ssNimming- 
legs, antennce and sense-organs ; the females being 
desjtitute of these organs, witli their bodies often consist- 
ing of a mere distorted mass. But these extraordinary 
differences between the two sexes are no doubt related 
to their widely different habits of life, and consequently 
do not concern us. In various crustaceans, belonging 
to distinct families, the anterior anteniue are furnished 
with peculiar thread-like bodies, which are believed to 
act as smelling-organs, and these are much more nume- 
rous in the males than in the females. As the males, 
•without any unusual development of their olfa(?tory 
organs, would almost certainly be able sooner or later 
to find the females, the iuaceased number of the smell- 
ing-threads has probably been acquired through sexual 
selection, by the better provided males having been the 
most successful in finding partners and in leaving off- 
spring. Fritz lluller has described a remarkable dimor- 
phic species of Tanais, in which the male is represented 
by two distinct forms, never graduating into each other. 
In the one form the male is furnished with more 
numerous smelling-threads, and in the other form with 
more powerful and more elongated chelm or pincers 
which serve to hold the female. Fritz Muller suggests 
that these differences between the two male forms of the 
same species must have originated in certain individuals 
having varied in the number of the smelling-threads, 
whilst other individuals varied in the shape and size of 
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their chcloe ; so th^^t of the former, those which were best 
able to find the o1[the latter, those which were 

best able to hold he^'wl] 
have left the greater 
progeny to inherit 
tive advantages.** . ^ 

In some of the lower crusta- 
ceans, the right-hand anterior 
antenna of the male differs 
greatly in structure from the 
left-hand one, the latter re- 
sembling in its simple tapering 
joints the antennae of the fe- 
male. In the male the modi- 
fied antenna is eiflier swollen 
in the middle or angularly bent, 
or converted (fig. 3) into an 
elegant, and sometimes Avonder- 
fiilly complex, prehensile organ.® 

It serves, as 1 hear from Sir J. 

Lubbock, to hold the fem ile, 
and for this same purpose one 
of the two posterior legs (b) on « 
the same side of the body is 
converted into a forceps. In 
another family the inferior or 
posterior antennoo are curiously zigzagged ” in the 
males alone. 



Fig. 3. Uibuloceia Dniwinil (from 
Lubliof k) 


lieiiNiie organ 

b. Posterior pair of thoracic legs of 

male 

c. Ditto of female. 


* ‘ Facts and Arguments for Darwin,* English translat. 18G9, p. 20. 
Sec the previous discussion on the olfactory threads. Sars has de- 
fecrihed a somewhat analogous case (as quoted in ‘Nature,* 1870, 
p. 455) in a Norwegian crustacean, the Pontoporeia affinis. 

* See Sir J. Lubbock in ‘Annals, and Mag. of Nat. Hist.* vol. xi. 
1853, pi. i. and x, ; and voi. xii. (1853) pi. vii. Setj also Lubbock in 
‘ Transact. Ent. Soc.* vol. iv. new seiies, 1850-1858, p. 8. With respect 
to the zigzagged antennro mentioned below, see Fritz Muller, ‘ Facts 
and Arguments for Darwin * 1869, p. 40, foot-note. 
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In the higlier crustaceans the anterior legs form a 
pair of chelee or pincers, and these are generally 
larger in tl^ male than in the female. In many species 
the clielse on the opposite sides of the body are of 
unequal size, tbe right-hand one being, as I am iii- 



Flg 4. Anterior part of body of Cdlliiinas8ii(fiom Mllne-Lhvai (is) showing the unequal 
and dllft-rditl^ -(.onstructed light and left-hand chela* ot the male 

N B — I he artist by mistake has reversed the drawing, and made the l(‘ft-hund chela 
th** larg(Sf. 



1 ig a . Fig 6. 


l-ig. 5. Second leg of male Orchestia Tucuratinga (from Fut/ Muller). 

Fig. 6 Ditto of lemale. 

formed by 'Mr. C. Spence Bate, generally, tliough not 
invariably, the largest. This inequality is often much 
greater in the male than in the female. The two chelae 
also often differ in structure (figa 4 and 5, (5), the smaller 
one resembling that of the female. What advantage 
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is gained by their inequality in size on the opposite 
sides of the body, and by the inequality being much 
greater in the male than in the female; Qjw|£,^\hy, when 
they are of equal size, both are often'^iiefi larger in 
the male than in the female, is not known. The chelae 
are sometimes of such l^gth and sizd that tliey cannot 
possibly be used, as I h&ir from Mr. Spence Bate, for 
carrying food to the mouth. In tlie males of certain fresh- 
water prawns (Palmmon) the riglit leg is a(itually longer 
than the whole ho ly.® It is probable that the great size 
of one leg with its chela) may aid tlie male in fighting 
with his rivals; but this use will not account for their 
inequality in the female on the opposite sides of the body. 
In Gelasimus, according to a statement quoted by Milne- 
Edwards,’’^ the male* and female live in the same burrow, 
which is worth notice, as shewing that they pair, and 
the male closes the mouth of the burrow with one of its 
chelae, which is enormously developed ; so that here it 
indirectly serves as a means of defence. Their main 
use, however, probably is to seize and to secure the 
female, and this in some instances, as with Gammarus, 
is known to be the case. The sexes, however, of the 
common shore-crab (Carcinus mwnas), as Mr. Spence 
Bate informs me, unite directly after the female has 
moulted her hard shell, and when she is so soft that she 
would be injured if seized by the strong pincers of the 
male ; but as she is caught and carried about by the 
male previously to the act of moulting, she could then 
be seized with impunity. 

Fritz Muller states that certain species of Melita are 


« 8ee a paper by Mr. C. Speiico Bate, with figures, iu ‘ Proc, Zoolog, 
Soc.’ 1868, p. 8tl3 ; and on the nomenclature of the genus, ibid p. 585. 
I am greatly indebted to Mr Spence Bate for ncaily all the above 
statements with respect to the chelffl of the higher crustaceans. 

^ ‘ Hist. Nat. des Crust.* tom ii 1837, p. 50. 



332 


SEXUAL J^lilLECTIOX. 


Part II. 


distinguished from all other amphipods by the females 
having ^‘the coxal lamellae of the penultimate pair of 
‘‘ feet produced into hook-like processes, of which the 
‘‘ males lay hold with the hands of the first- pair.” The 
development of these hook-like processes probably 
resulted frc»a those females which were the most 
securely held during the act of reproduction, having 
left the largi^t "number of offspring. Another Bra- 
zilian ampliipod (Orchestia Darwinii, fig. 7) is de- 
scribed by Fritz Muller, as presenting a case of dimor- 
phism, like that of Tanais; for there are two male 
forms, which differ in the structure of their chelm.® As 
chelae of either shape nould certainly have sufficed to 
hold the female, for both are now used for this purpose, 
the two male forms probably originated, by some having 
varied in one manner and some in another both forms 
having derived certain special, but nearly equal advan- 
tages, from their ditferently shaped organs. 

It is not known that male crustaceans fight together 
for the possession of the females, but this is probable ; 
for with most animals wher. the male is larger than the 
female, he seems to have acquired his greater size by 
having conquered during many generations other males. 
Now Mr. Spence Bate informs me that in most of the 
crustacean orders, especially in the highest or the 
Brachyura, the male is larger than the female; the 
parasitic genera, however, in which the sexes follow 
different habits of life, and most of the Entomostraca 
must be excepted. The chelae of many crustaceans are 
weapons well adapted for fighting. Thus a Devil-crab 
(Portunus puher) was seen by a son of Mr. Bate fighting 
with a Carcinus mmnas, and the latter was soon thrown 
on its back, and had every limb torn from its body. 


* Fiitz Muller, ‘Facts and Arguments for Bavwin,’ 1869, p. 25'28. 
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When several males of a Brazilian Gelasimns, a species 
furnished with immense pincers, were placed together 
by Fritz Muller in a glass vessel, they mutilated and 
killed each other. Mr^J^ate put a large male Carcinus 



Fig. Y. Orchestia Darwinii (from Fritz Miiller), showing the difforcntly-constructcU 
chela* of the two male forms. 


msenas into a pan of water, inhabited by a female paired 
with a smaller male ; the latter was soon dispossessed, 
but, as Mr. Bate adds, “ if they fought, the victory 
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‘‘ was a bloodless one, for I saw no wounds.” This 
same naturalist separated a male sand-skipper (so com- 
mon on our sea-shores), Gammarus marinus, from its 
female, both of which were imprisomid in the same 
vessel with many individuals of the same species. The 
female being thus divorced joined her comrades. After, 
an interval the male was again put into the same 
vessel and hoHhen, after swimming about for a time, 
dashed into the crowd, and without any fighting at once 
took away his wife. This fact shews that in tfie Amphi- 
poda, an order low in the scale, the males and females 
recognise eacdi other, and are mutually attached. 

The mental powers of the Crustacea are probably 
higher than might have been expected. Any one wdio 
has tried to catch one of the shore-crabs, so numerous 
on many tropical coasts, will have perceived how wary 
and alert they are. There is a large crab {Birgus 
Jatro), found on coral islands, which makes at the 
bottom of a deep burrow a thick bed of the picked 
fibres of the cocoa-nut. It feeds on the fallen fruit of 
this tree by tearing off the husk, fibre by fibre ; and 
it always begins at that end wdiere the three eye- 
like depressions are situated. It tlien breaks through 
one of these eyes by hammering with its heavy front 
pincers, and turning round, extracts the albiiniinous 
core wdth its narrow posterior pincers. But these actions 
are probably instinctive, so that they would be per- 
formed as w^ell by a young as by an old animal. 
The following case, however, can hardly be so con- 
sidered : a trnstw^orthy naturalist, Mr. Gardner,® whilst 
watching a shore-crab (Gelasimus) making its burrow, 


• ‘Travels in the Interior of Brazil,’ 1846, p. 111. I have given, in 
my ‘ Journal of Kescarches,’ p. 463, an account of the habits of the 
Birgos. 
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tlirew some shells towards the hole. One rolled in, 
and three other shells remained within a few inches of 
the mouth. In about five minutes the crab brought 
out the sliell which had fallen in, and carried it away 
to the distance of a foot ; it then saw tlie three other 
shells lying near^vand evidently thinking that they 
might likewise roll in, carried them to the spot where 
it had laid the first. It would, I think, ^ be difficult to 
distinguish this act from one performed by man by the 
aid of reason. 

With respect to colour which so often differs in the 
two sexes of animals belonging to tlie higher classes, 
Mr. Spence Bate does not know of any well-marked 
instances with our British crustaceans. In some cases, 
however, the male* and female differ slightly in tint, 
but Mr. Bate thinks not more than may bo accounted 
for by their different habits of life, such as by the 
male wandering more about and being thus more ex- 
posed to the light. In a curious Bornean crab, which 
inhabits sj)onges, Mr. Bate could always distinguish the 
sexes by the male not having the epidermis so much 
rubbed off. I3r. Power tried to distinguish by colour 
the sexes of the species which inhabit the Mauritius, but 
always failed, except with one species of Squilla, pro- 
bably the 8. stylifera, the male of which is described as 
being “ of a beautiful blueish-green,” with some of tlie 
appendages cherry-red, whilst the female is clouded 
with brown and grey, “ with the red about her much 
‘‘ less vivid than in the male.”^® In this case, wc may 
suspect the agency of sexual selection. With Sa- 
phirina (an oceanic genus of Entomostraca, and there- 
fore low in the scale) the males are furnished with 

Mr. CIl Fraser, in ‘Proc. Zoolog. Soc * 1869, p. 3. lam indebted 
to Mr. Bate Tor the statement from Dr. Power. 
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minute shields or cell-liko bodies, which exhibit beau- 
tiful changing colours; these being absent in the 
females, and in the case of one species in both scxes.^ 
It would, however, be extremely rash to conclude that 
these curious organs serve raerelv to attract the females. 
In the female of a Brazilian species of Gel^imus, the 
whole body, as I am informed by Fritz Muller, is of a 
nearly uniform greyish-brown. In the male the posterior 
part of the cephalo-thorax is pure white, with tho 
anterior part of a rich green, shading into dark brown ; 
and it is remarkable that these colours are liable to 
change in the course of a few minutes — the white 
becoming dirty grey or even black, the green losing 
much of its brilliancy.’’ The males apparently are 
much more numerous than the females. It deserves 
especial notice that they do not acquire their bright 
colours until they become mature. They differ also 
from the females in the larger size of their chehe. 
In some species of the genus, probably in all, the 
sexes pair and inhabit the same burrow. They are 
also, as we have seen, highly intelligent animals. 
From these various considerations it seems highly 
probable that the male in this species has become 
gaily ornamented in order to attract or excite the 
female. 

It has just been stated that the male Gelasimus does 
not acquire his conspicuous colours until mature and 
nearly ready to breed. This seems the general rule in 
the whole class with the many remarkable differences 
in structure between the two sexes. We shall here- 
after find the same law prevailing throughout the great 
sub-kingdom of the Vertebrata, and in all cases it is 
eminently distinctive of characters which have been 

" Claus, * Die freilebendeii Copepoden/ 1803, s. ^5. 
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acquired through sexual selection. Fritz Muller gi^^^s 
some striking instances of this law; thus the male 
sand-hopper (Orchestia) does not acquire his larg(' 
elasj^ers, which are very differently constructed i’rom 
those of the female, until nearly full-grown ; whilst 
young his claspelCs resemble those of the female. Thus, 
again, th^ male Brachysceliis possesses, like all other 
amphijDods, a pair of posterior anteimrc; tlie female, 
and this is a most extraordinary circumstance, is desti- 
tute of them, and so is the male as long as he remains 
immature. 


Class, Arachnid a (Spiders). — The males are often 
darker, but sometimes lighter than the females, as may 
be seen in Mr. I?lackwalls magnificent work.^‘‘ In 
some species the sexes differ conspicuously from each 
other in colour; thus tlie female of Sparassus sum- 
ragdulus is dullish-green ; whilst the adult male has 
the abdomen of a fine yellow, with three longitudinal 
stripes of rich red. In some species of Thomisus thcj 
two sexes closely resemble eacli other ; in others they 
differ much ; thus in T. citreus the legs and body of 
the female are pale-yellow or green, whilst the front 
legs of the male are reddish-brown : in T. Jloricolens, 
the legs of the female are pale-green, those of the 
male being ringed in a conspicuous manner with various 
tints. Numerous analogous cases could be given in the 
genera Epeira, Nephila, Phil<jidromus, Theridion, Liiiy- 
phia, &c. It is often difficult to say which of the two 
sexes departs moKst from the ordinary coloration of the 
genus to which the species belong; but Mr. Black wall 


* Facts and Arguments/ &c., p, 79. 

** ‘ A History of the Spiders of Great Britain/ 18C1-G4. For tlio 
following facfis, see p. 102, 77, 88. 
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tkinks that, as a general rule, it is the male. Both 
sexes whilst young, as I am informed by the same 
author, usually resemble each other; and both often 
undergo great changes in colour d\iring their successive 
moults before arriving at maturity. Tn other cases 
the male alone appears to change colour. Thus the 
male of the above-mentioned brightly-coloured Spa- 
rassus at first resembles the female and acc|uires his 
peculiar tints only when nearly a^lult. Spiders are 
possessed of acute senses, and exhibit much intelli- 
gence. The females often shew, as is well known, the 
strongest affection for their eggs, which they carry 
about enveloped in a silken web. On the whole it 
appears probable that well-marked differences in colour 
between the sexes have generally resulted from sexual 
selection, either on the male or female side. But doubts 
may be entertained on this head from tiie extreme 
variability in colour of some species, for instance of 
Theridion lineatum, the sexes of which differ when 
adult ; this great variability indicates that their colours 
have not been subjected tO any form of selection. 

Mr. Blackwall does not remember to have seen the 
males of any species fighting togetlier for the posses- 
sion of the female. Nor, judging from analogy, is this 
probable; for the males are generally much, smaller 
than the females, sometimes to an extraordinary de- 
gree.'** Had the males been in the habit of fighting 
together, they would, it is probable, have gradually 


Aug. Vinsou (‘Araneides des lies de la Reunion,* pi vi. figs. 1 
and 2) gives a good instance of the small size of tho male in Epeira 
nigra. In this species, as I may add, the male is testaceous and the 
female black with legs banded with red. Other even more striking 
cases of inequality in size between the sexes have been recorded 
(* Quarterly Journal of Sciehce,' 1868, Jidy, p. 429); but I have not seen 
the original accounts. 
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acquired greater size and strength. Mr. Black wall has 
sometimes seen two or more males on the same web 
with a single female ; but their courtship is too tedious 
and prolonged an affair to be easily observed. The male 
is extremely cautious in making his advances, as the 
female carries her coyness to a dangerous pitch. 13e 
Geer saw a male that in the midst of his pi*eparatory 
‘‘ caresses was seized by the object of his attentions, 
“ envelopejjl by her in a web and then devoured, a 
“ sight which, as he adds, filled hiiii with horror and 
“ indignation.” 

Westring has made the interesting discovery that 
the males of several species of U'heridion^*^ have the' 
power of making a stridulating sound (like that made 
by many beetles and other insects, but feebler), whilst 
the females are quite mute. The apparatus consists of 
a serrated ridge at the base of the abdomen, against 
which the hard liinder part of the thorax is rubbed ; 
and ^ of this structure not a trace could be detected in 
the females. From the analogy of the Orthoptera and 
Homoptera, to be described in the n(*xt chapter, we 
may feel almost sure that the stridulation serves, as 
Westring remarks, either to call or to extuto the 
female ; and this is the first case in the ascending scale 
of the animal kingdom, known to me, of sounds emitted 
for this purpose. 

Class, Myriapoda , — In neither of the two orders in 
this class, including the millipedes and centipedes, 


** Kirby and Spence, ‘ lutioduction to Entomology,’ vol. i. 1818, 

p. 280. 

TDeridion (A^gena, Sund.) serratipes, 4-puiicfntiim et giittiitum; 
see Westriiig, in Kroyer, ‘ Naturhist. Tidskrift,’ vol. iv. 1842-1843, 
p, 349 ; and vol. ii. 1846-1849, p. 342. See, also, for other species, 
* Araneie Svecicce,’ p. 184. 

z 2 
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c*!ln I find any well-marked instances of sexual dif- 
ferences sucli as more particularly concern us. In 
Glomeris Umhata, however, and perhaps in some few 
other spe(*ies, the males differ slightly in colour from 
the females; but this Glomeris is a highly variable 
spe(*ies. In the males of the Diplopoda, the legs be- 
longing to one of the anterior segments of the body, or 
to the posterior segment, arc modified into prehensile 
hooks which serve to secure the female^ In some 
S2)ecies of lulus the tarsi of the male are furnished 
with nnunbranous suckers for the same {)urpose. It is 
a much m»./re unusual circumstance, as we shall see 
^^hen we treat of Insects, that it is the female in 
Lithobius which is furnished with jneheiisile api)en- 
dages at the extremity of the body for holding the 
male. 


*' Walckeiiaer et P (urvais, ‘lli.st Nat. cles Jiifc*ettes . Aptm-s,’ 
loin IV. 1817, p. 17, lU, 08. 
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CHAPTEE X. 

Second A liY Sexual Cuakacters of Insects. 

Diversified stiucturcs possessed by the males for seizing tlie females 
— Diff(‘rences between the sexes, of which the meaning is not 
iindeisto^d — Difference in size between tlie sexes — Thysaniira 
— Dipteni- — Hemiptera. — lioinojiteia, musical oowers poNsessed 
by the males alone — Orthoptera, musical instiiiments of the 
males, much diversified m structure; pugnacity; colouis — 
Neuioptera, sexual dillerences in colour — Hymenoptera, ])iignacity 
and colours — Colcojitera, colours; furnished with great horns, 
apparently as an oiiuwient ; battles ; stridulating organs generally 
common to both sexes. 

the iminenso class of insects the sexes so!netini(3S 
(lififer in their organs for locomotion, and often in 
their sense-organs, as in the pectinated anil beauti- 
fully plumose antennaj of the males of many species. 
Ill one of the Ephemerse, nimely Chloeon, the male 
has great pillared eyes, of which the female is entirely 
destitute.^ The ocelli are absent in the females of 
certain other insects, as in the Mutillidae, which are 
likewise destitute of wings. But we are chiefly con- 
cerned with structures by which one male is enabled to 
conquer another, either in battle or courtship, through 
his strength, pugnacity, ornaments, or music. The 
innumerable contrivances, therefore, by which the male 
is able to seize the female, may be briefly passed over. 
Besides the complex structures at the apex of the abdo- 
men, which ought perhaps to be ranked as primary 


' Sir J. Tjubbock, ‘Tmnsact. Linnean Soc.* vol. xxv. 1866, p. 481: 
With resspcct to the MiitillidsB see Westwood, ‘ Modern Class, of Insects,' 
vol. ii. p. 213. 
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ongans^,'^ “it is astonishing” as Mr. B. D. Wa\s\i^ has 
remarked, “ how many different organs are worked in 
“ by nature, for the seemingly insignificant object of 
“ enabling the male to grasp the female firmly.” The 
mandibles or jaws are sometimes used for this purpose ; 
thus the male Corydalis cornutus (a neiiropterous insect 
in some degree allied to the Dragon-flies, &c.) has im- 
mense curved jaws, many times longer than those of the 
female ; and they are smooth instead of being toothed, 
by which means he is enabled to seize her without 
injury.^ One of the stag-beetles of North America 
(Lucanus elaphus) uses his jaws, which arc much larger 
than those of the female, for the same })urpose, but 
])robably likewise for fighting. In one of the sand-wasps 
{Ammophila) the jaws in the two sexes are closely 
alike, but are used for widely different purposes; the 
males, as Professor Westwood observes, “ are exceed- 
“ ingly ard(Uit, seizing their partners- round the neck 
“ with thefir* sickle-shaped jaws ; ” ^ whilst the females use 

2 Those organs in the male oftoii difler in closol\ -allied species, and 
afford excellent specific chnracters But their iinfKiitance, under a 
functional point of view, as IVIr 11. MacLachlan has remarked to me, 
has piobahly hi'cn overiated. It has been Bugf^ested, that slight dii- 
ferences in tin se oi’gaTis would sufficii to prevent the intercrossing of 
well-maik( d varieties or incipient species, and would thus aid their 
development. I’hat this can hardly be the ease, we may infer from the 
many recordc'd casi's (see for instance, Bionn, ‘Geschichte der Natiii,* 
B 11 . ISbS, s 104; and Westwood, ‘Tian&dct. Ent. Soe.’ vol. lii. 1842, 
p. 19.-)) of dihtinct species having been observed in nnion. Mr. 
Macljuchlan in'ornisme ^vide ‘Stett. Ent. Zeitung,’ 1807, s. 155) that 
wlien seveial species of Phryganidro, which present stiongly-pronouneed 
diftbrenees of this kind, were confined together by Dr. Aiig. Mi yer, 
theif c.onplefJy and one pair produced fertile ova. 

3 ‘ The Practical IhitoinologisV Philadelphia, vol. ii. May, 1807, 

p. 88. 

^ Mr. Walsh, ibid p. 107. 

5 ‘ Modem Classification of Insects,* vol. ii. 1840, p. 206, 205. Mr. 
Walsh, who called my attention to this double use of the juws, says 
that he has repeatedly obseived this fact. 
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t\iose organs for burrowing in sand-banks and niakiijg 
their nests. 

The tarsi of the front-legs are dilated in many male 
beetles, or are furnished with broad cushions of hairs ; 
and in many genera of water-beetles they are armed 
with a round flat sucker, so that the male may adhere 
to the slippery body of the female. It is a much more 
unusual circumstance that the females of some water- 
beetles (Dytiscus) have their 
elytra deeply grooved, and 
in Aeilius sulcaius thickly set 
witli hairs, as an aid to the 
male. The females of some 
other water-beetles (Hydro- 
porus) have their elytra 
punctured for the same ub- 
je(it.® In the male of Crahro 
cribrarius (fig. 8.), it is the 
tibia which is dilated into a 
broad horny plate, with mi- 
nute membraneous dots, giv- 
ing to it a singular appear- 
ance like that of a riddle.* 

In the male of Pen the (a 
genus of beetles) a few of rig s 
the middle joints of the an- 
tennae are dilated and furnished on the inferior surface 



Crabi o ( i Ibrui 1 us. U ppei figure 
male; lower figure, female. 


® Wo have here a curious ana inexplicable case of dimorphism, for 
boiiic of tlie females of four European specicis of Dyiiscus, and of certain 
species of H}droporus, have their elytra smooth; and no inteimc*<Jinte 
gradations between sulcatcd or pnnetured and quite smooth elytra 
liiive been obseived. See Dr. H. Scliaum, as quoted in the ‘Zoologist/ 
vol. v.-vi. 1847-48, p. 1896. Aho Kirby and Spence, * Introduction to 
Entomology/ vol. in. 1826, p. 305. 

" Westwood, ‘Modern Class.* vol. ii. p. 193. The following state- 
ment about Pentlie, and others in inverU*d commas, are taken from 
Mr. Walsh, ‘ Practical Entomologist,’ Philadelphia, vol. ii. p. 88. 
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cusliions of hair, exactly like tliose on the tarsi of 
the Carahidse, “ and obviously for the same end.” In 
male dragon-flies, “ the appendages at the tip of the tail 
are modified in an almost infinite variety of curious 



“ patterns to enable them to embrace 
“ the neck of the female.” Lastly in 
the males of many insects, the legs 
are furnished with peculiar spines, 
knobs or spurs ; or the whole leg is 
bowed or thickened, but tliis is by 
no means invariably a sexual cha- 
racter ; or one pair, or all three 
pairs are elongated, sometimes to 
an extravagant lengtli.*^ 

In all the orders, the sexes of 
many species present differences, of 
which the meaning is not under- 
stood. One curious case is that of 


a beetle (fig. 9), the male of which 


\ ^ has the left mandible much en- 

larged*, so that the mouth is greatly 
distorted. In another Carabidous 
M B beetle, tlie Eurygnathus,® we have 

\ PW the unicpie case, as far as known to 

■ Wollaston, of the head .of the 

Hu female being much broader and 

I'X 1 larger, though in a variable degree, 

^ than that of the male. Any number 
such cases could be given. They 
figure, male; lower figure, abound in the Lepidopt(3ia .* one 
of the most extraordinary is that 
certain male butterflies have their fore-legs more or 


» Kirby and Spence, * Introduct.' &C., vol. iii. p. 332-336. 
® ‘ Iiibecta Maderenbia,* 1854, p. 20. 
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less atrophied, with the tibise and tarsi rednced to n^ere 
rudimentary knobs. The wings, also, in the two sexes 
often differ in neuration,^® and sometimes considerably 
in outline, as in the Aricoris epitus, which was shown 
to me in the British Museum by Mr. A. Butler. Tlie 
males of certain South American butterflies have tufts 
of hair on the margins of the wings, and horny excres- 
cences on the discs of the posterior pair.^^ In several 
Britisli liutterflies, the males alone, as shewn by Mr. 
Wonfor, are in parts clothed with peculiar scales. 

The purpose of the luminosity in the female glow- 
worm is likewise not understood ; for it is very doubtful 
whether the primary use of the light is to guide the 
male to the female. It is no serious obj(‘ctioii to this 
latter belief that the males emit a feeble light; for 
secondary sexual characters proper to one sex are often 
developed in a slight degree in the other sex. It is a 
more valid obje(;tion that the larvm shine, and in some 
species brilliantly : Fritz Muller informs me that the 
most luminous insect which he ever behfdd in Brazil, 
was the larva of some be^le. Both sexes of certain 
luminous species of Elater emit light. Kirby and 
Spence suspect that the phosphorescence serves to 
frighten and drive a\vay enemies. 

Difference in Size between the Sexes , — With insects 
of all kinds the males are commonly smaller than the 
females and this difference can often be detected 
even in the larval state. So considerable is the difference 

E. Doiibleday, ‘Annals and Majr. of Nat. Hist.* vol. i. 1848, p. 379. 
I may add that tlie win«?s in certain Hymenopteia (see Shuckaid, 

‘ Fossonal Ilymenop.’ 1837, p. 39-43) differ in neuration according to 
sex. 

H. AV. Bates, in ‘ Journal of Proc. Linn. Soc.’ vol. vi. 18G2, p. 74. 
Mr. Wonfor's observations are quoted in ‘Popular Science Review/ 
1868, p. 343. 

*2 Kirl»y and Spence, ‘ Introduction to Entomology,* vol. iii. p. 299. 
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betj^veen the male and female cocoons of the silk-moth 
{Bomhyx mori), that in France they are separated by 
a particular mode of weighing.^^ In the lower classes 
ot the animal kingdom, the greater size of the females 
seems generally to depend on their developing an enor- 
mous number of ova ; and this may to a certain extent 
hold good with insects. But Dr. Wallace has suggested 
a much more probable explanation. He finds, after 
carefully attending to the development of the cater- 
pillars of Bomhyx cynthia and yamamai, and especially 
of some dwarfed caterpillars reared from a second brood 
on unnatural food, ‘‘that in proportion as the indivi- 
“ dual moth is finer, so is the time required for its 
“ metamorphosis longer ; and for this reason the female, 
“ which is the larger and heavier insect, from liaving to 
“ carry her numerous eggs, will be preceded by the 
“ male, wdiieh is smaller and has less to mature.” Now 
as most insects are short-lived, and as they are exposed 
to many dangers, it would manifestly be advantageous 
to the female to be impregnated as soon as possible. 
This end would be gained by the males being first 
matured in large numbers ready for the advent of the 
females; and this again wouhl naturally follow, as 
Mr. A. 11. Wallace has remurked,^^ through natural 
selection ; I'or the smaller males would be first matured, 
and thus would procreate a large number of offspring 
which would inherit the reduced size -of their male 
parents, whilst the larger males from being matured 
later would leave fewer ofiTspring. 

There are, however, exceptions to the rule of male 
infects being smaller than the females; and some of 


*3 Robinet, * Vers h Soie/ 1848, p. 207. 

‘ Transact. Ent. Soc.’ 3rd series, voL v. p. 486. 

‘ Journal of Proc. Ent. Soc.’ Feb. 4th, 1867, p. Ixxi. 
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these exceptions are intelligible. Size and strength 
would be an advantage to the males, which fight for the 
possession of the female ; and in these cases the males, 
as with the stag-beetle (Lncamis), are larger than the 
females. There are, however, other beetles which are 
not known tb fight together, of which the males exceed 
the females in size ; and the meaning of this fact is not 
known ; but in some of these cases, as with the huge 
Dynastcs and Megasoma, we can at least see that there 
would be no necessity for the males to be smaller than 
tlie females, in order to be matured before them, for 
these beetles are not short-lived, and there would be 
ample time for the pairing of the sexes. So, again, 
male dragon-flies (Libelhilidae) are sometimes sensibly 
larger, and never* smaller, than tlie females;^® ami 
they do not, as Mr. MacLachlan believes, generally 
pair with the females, until a week or fortnight has 
elapsed, and until they have assumed their proper 
masculine colours. But the most curious case, shewing 
on what complex and easily-overlooked relations, so 
trifling a character as a difierence in size between the 
sexes may depend, is that of the aculeate Hymenoptera ; 
for Mr. F. Smitli informs me that throughout nearly 
the whole of this large group the males, in accor- 
dance with the general rule, are smaller than the 
females and emerge about a week before them ; but 
amongst the Bees, the males of Ajpis mellifica^ Anthidium 
manicatum and AntJiophora dcervorum, and amongst the 
Fossores, the males of the Meihoca ichneumonides, are 
larger than the females. The explanation of this ano- 
maly is that a marriage-flight is absolutely necessary 


For this and'other statements on the size of the sexes, see Kirhy 
and Spence, ibid. vol. iii. p. 300 ; on tlie duration of life in insects, 
see p. 34:4. 
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Avi^h these species, and the males require great strength 
and size in order to carry the females through tlie air. 
Increased size has here been acquired in opposition to 
the usual relation between size and the period of de- 
velopment, for the males, though larger, emerge before 
the smaller females. 

We will now review the several Orders, selecting such 
facts as more particularly concern us. The Lepidoptera 
(Butterflies and ]\Ioths) will bo retained for a separate 
(‘hapter. 

Order, Thysanura. — The members of this Order are 
lowly organised for their class. They are Avingless, 
(lull-coloured, minute insects, with ugly, almost mis- 
shapen heads and bodies. The sexes do not differ ; but 
they offer one interesting fact, by shewing that the males 
pay sedulous court to their females even low down in the 
animal scale. Sir J. Lubbock^" in describing theS^77i?/w- 
thurus luteus, says : “ it is very amusing to see these 
“ little creatures coquetting together. The male, which 
“ is much smaller than the ‘female, runs round her, and 
“ they butt one another, standing face to face, and 
moving backward and forward like tw^o playful lambs. 
“ Then the female preten^ls to run away and the mal(3 
“ runs after her with a queer apj^earance of anger, gets 
“ in front and stands facing her again ; then she tiiins 
“ coyly round, but he, quicker and more active, scuttles 
‘‘ round too, and seems to whip her with his antennoe ; 
“ then for a bit they stand face to face, play v\ith their 
antennm, and seem to be all in all to one another.” 

Order, Di^tera (Flies). — The sexes difler little in 
colour. The greatest diflerence, known to Mr. F. Walker, 


17 « Transact. Linnoan Soc.’ vol. xxvi. 1868, p. 296. 
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is in Jhe genus Bibio, in which the males are blacltish 
or quite black, and the females obseiire brownish-orange. 
The genus Elaphomyia, discovered by Mr. Wallace in 
New Guinea, is highly remarkable, as the males are 
furnished with horns, of which the females are quite 
destitute. The horns spring from beneath the eyes, and 
curiously resemble those of stags, being either branched 
or palniated. They equal in length the whole of the 
body in piie of the species. Tliey might be thou^it 
to serve for fighting, but as in one species they are 
of a boautifiil pink colour, edged with black, with a 
pale central stripe, and as these insects have altogether 
a very elegant appearance, it is perhaps more pro- 
bable that the horns serve as ornaments. That the 
males of some Diptera fight together is certain ; for 
Prof. Westwood has several times seen this with some 
species of Tipula or Harry-long-legs. Many observers 
believe that when gnats (Culicidm) dance in the air in 
a body, alternately rising and falling, the males are 
courting the females. The mental faculties of the 
Diptera are probably fairly w^ell developed, for their 
nervous system is more highly developed than in most 
other Orders of insects.'^ 

Order, Hemiptera (Field-Bugs). — Mr. J, W. Douglas, 
who has particularly attended to the British species, has 
kindly given me an account of their sexual differences. 
The males of some species are furnished with wings, 
whilst the females are wingless ; the sexes differ in the 
form of the body and elytra; in the second joints of 
their antennae and in their tarsi ; but as the signification 


‘ The Malay Archipelago,’ vol. ii. 1869, p. 313. 

* Modern Classification of Insects,* vol. ii. 1840, p. 526. 

^ See Mr. B. T. Lo>Yne’s very interesting work, ‘ On tlie Anatomy of 
the Blow-Fly, Mnsca vomitoriu,’ 1870, p. 14. 
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of these differences is quite unknown, they may bq here 
passed over. The females are generally larger and more 
robust than the males. With British, and, as far as 
Mr. Douglas knows, with exotic species, the sexes do 
not commonly differ much in colour ; but in about six 
British specicis the male is considerably darker than the 
female, and in about four other species the female is 
darker than the male. Both sexes of some species are 
beautifully marked with vermilion and black. It is 
doubtful whether these colours serve as a protection. 
If in any species the males b.ad differed from the females 
in an analogous manner, we might have been justified 
in attributing such conspicuous colours to sexual selec- 
tion with transference to both sexes. 

Some species of Reduvidte make a stridid' cing noise ; 
and, in the case of Pirates stridulus this is said^^ to 
be effected by the movement o+* the neck within the 
pro-th(»racic cavity. Accordin /to Westring, Reduvius 
personatus also stridulates. Llit I have not been able 
to learn any particulars about these insects ; nor have I 
any reason to suppose that*' they differ sexually in this 
respect. 

Order, Ilomoptera , — Every one who has wandered in 
a tropical forest must have been astonished at the din 
made by the male Cicadae. The females are mute ; 
as the Grecian poet Xenarchus says, “ Ha[)py the 
“ Cicadas live, since they all have voiceless wives.” 
The noise thus made could be plainly heard on board 
the ‘^Beagle,” when anchored at a quarter of a mile 
from the shore of Brazil ; and Captain Hancock says 
it can be heard at the distance of a mile. The Greeks 
formerly kept, and the Chinese now keep, these insects 


2* Westwood, ‘Modem Class, of Insects,* vol. ii. p. 473. 
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in cages for the sake of their song, so that it must he 
pleasing to the ears of some men.‘^ The Cicadidae 
usually sing during the day ; whilst the Fulgoridse 
appear to be night-songsters* The sound, according 
to Landois,^ who has recently studied the subject, is 
produced by the vibration of the lips of the spiracles, 
which are set into motion by a current of air emitted 
from the tracheae. It is increased by a wonderfully 
complex resounding apparatus, consisting of two cavi- 
ties covered by scales. Hence the sound may truly 
be called a voice. In the female the musical apparatus 
is present, but very much less developed than in the 
male, and is never used for producing sound. 

With respect to the object of the music, Dr. Hartman 
in speaking of the Cicada sejptemdechn of the United 
States, says,'^ ‘‘the drums are now (June 6th and 7th, 
“ 1851) heard in all directions. This I believe to be the 
“ marital summons from the males. Standing in thick 
“ chestnut sprouts about as high as my head, where 
“ hundreds were around me, I observed the females 
“ coming around the drumming males.” He adds, “ this 
“ season (Aug. 1868) a dwarf pear-tree in my garden 
“ produced about fifty larvm of Cic, jprumosa ; and I 
“ several times noticed the females to alight near a 
“ male while he was uttering his clanging notes.” Fritz 
Muller writes to me from S. Brazil that he has often 
listened to a musical contest between two or three 
males of a Cicada, having a particularly loud voice, and 
seated at a considerable distance from each other. As 


22 These particulars arc taken from Westwood’s ‘ Modern Class, of 
Insects’ vnl. ii. 1840, p. 422. See, also, on the Fulgoridm, Kiiby and 
Spence, Iniroduct.’ vol. ii. p. 401. 

23 * Zeitschrift fiir wissonschaft. Zoolog.’ B. xvii. 1867, s. 152-158. 

2* I am indebted to Mr. Walsh for having sent me this extiact from 
a ‘ Journal of the Doings of Cicada septemdecim,’ by Dr. Hartman. 
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soogi as the first had finished his song, a second im- 
mediately began ; and after he had concluded, another 
.began, and so on. As there is so much rivalry between 
the males, it is probable that the females not only dis- 
cover them by the sounds emitted, but that, like female 
birds, they arc excited or allured by the male with t\\e 
most attractive voice. 

I have not found any well-marked cases of orna- 
mental differences between the sexes of the Iloinoptcra. 
]\Ir. Douglas informs me that there are three British 
species, in which the male is black or marked with black 
bands, whilst the females are pale-coloured or obscure. 

Order, Ortlioptera , — The males in the three sal tu- 
torial families belonging to this Order are remark- 
able for their musical powers, namely the Achetidm or 
crickets, the Locustidae for which there is no exact 
equivalent name in English, and the Acridiidae or grass- 
hoppers. The stridulation produced by some of the 
Locustidae is so loud that it can be heard during. the 
night at the distance of a mile and that made’ by 
certain species is not unmusical even to the human 
ear, so that the Indians on the Amazons keep them 
in wicker cages. All observers agree that the sounds 
serve either to call or excite the mute females. But it 
has been noticed^ that the male migratory locust of 
Kussia (one of the Acridiidae) whilst coupled with the 
female, stridulates from anger or jealousy when ap- 
proached by another male. The house-cricket when 
surprised at night uses its voice to warn its fellows.^ In 
North America the Katy-did {Platyphyllum concavum, 

L. ‘Guilding, ‘ Transact, vol. xv. p, 154. 

Koppen, as quoted in Zow^cal Record/ for 1867, p. 460. 

*7 Gilbert White, ‘ Nat, ^ist. of Selborne/ vol. ii. 1825, p. 262. 
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one of the Locustidce) is described^ as mounting on the 
upper branches of a tree, and in the evening beginning 
his noisy babble, while rival notes issue from the neigh- 
bouring trees, and the groves resound with the call of 
‘‘ Kaiy^did-slie-didy the live-long night.” Mr. Bates, in 
speaking of the European field-cricket (one of tlie Aclie- 
ti(lae), says, “ the male has been observed to place itself 
‘‘ in the evening at the entrance of its burrow, and 
striclulate until a female approaches, when the louder 
“ notes are succeeded by a more subdued tone, whilst 
“ the successful musician caresses with his antennae 
“the mate he has won.”‘^® 

Dr, Scudder was able to 
excite one of these insects 
to answer him, by rubbing 
on a file with a quill.'^ 

In both sexes a remark- 
able auditory apparatus 
has been discovered by 
Von Siebold, situated in 
the front legs.^^ 

In the three Families 



the sounds are differently rig- lO. Oryllus campestrl^ (from Landols) 
produced. In the males of 
the Acbetidfe both wing- 
covers have the same 
structure ; and this in the 
field-cricket {GryJlus campedris, fig. 10) consists, as de- 


RigliNhand figure, under side of part of the 
w Ing-nervure, much magnified, showing 
the teeth, «f. 

Left-hanil figure, upper surface of wing-cover, 
with the projecting, smooth nervure, r , 
across which the teeth (st) are seraph. 


23 Harris, ‘ Insects of New England,’ 1842* p. 128. 

29 * The Naturalist on the Amazons,’ vol, i. 1863, p, 252. Mr. Bates 
gives a very interesting discussion ou the gradations in the musical 
apparatus of the three families. %lso Westwood, ‘Modern Class.’ 
vol. ii. p. 445 and 453. - 

39 ‘ Proc. Boston Soc. of Nat, Hij^ vS^u^April. 1868. 

31 ‘ Nouveau Manuel d’Anat. Con^.’ (French translat.), tom. i. 1850 
p. 567. .■* 

VOL. 1. 2 A 
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scribed by Landois,^ of from 131 to 138 sharp, trans- 
verse ridges or teeth (si) on tbe under side of one of the 
nervures of the wing-cover. ^J'his toothed nervure is 
rapidly scraped across a projecting, smooth, hard nervure 
(r) on the upper surface of the opposite wing. First 
one wing is rubbed over the otlier, 
and then the movement is reversed. 
Both wings are raised a little at the 
same time, so as to increase the re- 
sonance. In some species the wing- 
covers of the males are furnished at 
the base with a talc-like plate.^ I 
have here given a drawing (fig. 11) 
Fig.ii. TeetiiofNcrvuie of the tcetli on tliG Under side of the 

of Gryllus domesticus *' • n n 

(from Landois). nervure ol auotlier species oi (jrryllus, 
viz. G, domesticus. 

In the Locustidm the opposite wing-covers differ in 
structure (fig.^12), and cannot, as in the last family, 
be indifferently used in a reversed manner. The left 
wing, which acts as the bow of the fiddle, lies over the 
right wing which serves hs the fiddle itself. One of 
the nervures (a) on the under surface of the former is 
finely serrated, and is scraped across the prominent 
nervures on the upper surface of tlie opposite or right 
wing. In our British Fhasgonura viridissima ’ it ap- 
peared to me that the serrated nervure is rubbed 
against the rounded hind corner of the opposite win^, 
the edge of which is thickened, coloured brown, and 
very sharp. In the right wing, but not in the left, 
there is a little plate, as transparent as talc, surrounded 
by nervures, and called the speculum. In Uphippiger 
vitium^ a member of this same family^ we have a curious 


*- * Zeitschrift fiir wiss^nschaft. Zoolog.* B. xvii. 1867, s. 117. 
^ W^estwood, ‘ Modem Class, of Insects,* vol, i. p. 440. 
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subordinate modification ; for the wing-covers are greatly 
reduced in size, but “ the posterior part of the pro-thorax 
‘‘ is elevated into a kind of dome over the wing-covers, 
‘‘ and which has probably the effect of increasing the 
sound.” ^ 



I’ig. 12. (Jhlon.culub Xanana (from Bates), a. b. I^obes of oppohitc wlng-covirs, 


We thus see that the musical apparatus is more 
4jfferentiated or specialised in the Locustidm, which 
include I believe the most powerful performers in 
the Order, than in the Achetidae, in which both wing- 
covers have the same structure and the same function.^^ 
Landois, however, detected in one of the Locustidae, 
namely in Decticus, a short and narrow row of small 

Westwood, * Modern Class, of Insects,* vol. i. p. 453. 

Landois, ibid. s. 121, 122, 


2 A 2 
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teeth, mere rudiments, on the inferior surface of the 
right wing-cover, which underlies the other and is 
never used as the bow. I observed the same rudi- 
mentary structure on the under side of the right wing- 
cover in Plmsgonura viridissima. Hence we may witli 
confidence infer that the Locustidae are descended from 
a form, in which, as in the existing Achetidm, both 
wmg-covers had serrated nervtires on the under surface, 
and could be inditferently used as the bow ;« but that 
in the Locustidie the two wing-covers gradually became 
differentiated and perfected, on the principle of the divi- 
sion of labour, the one to act exclusively as the bow and 
the other as the fiddle. By what steps the more simple 
apparatus in the Achetidm originatefi, we do not know, 
but it is probable that the basal portions of the wing- 
covers overlapped each other formerly as at present, and 
that the friction of the nervures produced a grating 
sound, as I find is now the case with the wing-covers 
of the females.^ A grating sound thus occasionally 
and accidentidly made by the males, if it served them 
ever so little as a love-call lo the females, might readily 
liave been intensified through sexual selection by fitting 
variations in the roughness of the nervures having been 
continually preserved. 

In the last and third Family, namely the Acridiidae 
or grasshoppers, the stridulation is produced in a very 
different manner, and is not so shrill, according to 
Scudder, as in the preceding Families. The inner sur- 
face of the femur (fig. 13, r) is furnished with a longi- 
tudinal row of minute, elegant, lancet-shaped, elastic 
teeth, from 85 to 93 in number and these are scraped 

Mr. Walsh also informs me that he has noticed that the female of 
the PlatyphyUum concavum, “ when captured makes a feeble grating 
“ noise by shuffling her wing-coverg together.*** 

^7 Landois, ibid, s. 113, 
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across the sharp, projecting nervures on the wing-covers, 
which are thus made to vibrate and resound. Harris^ 
says that when one of 
the males begins to play, 
he first “ bends the shank 
“ of the hind-leg beneath 
“the thigh, wdiere it is 
“ lodged in a furrow de- 
“ signed to receive it, 

“ and then draws the leg 
“ briskly up and down. 

“ He does not play both 
“ fiddles together, but al- 

x 1 1 . ^ Fig. 13. Hind-leg of Stenobothrus pratorum 

ternately first upon one r, the strululutlng ridge ; lower figure, the 

“ and then on the 8ther.” the ndge, mucu magDiaea 

(from Ijandois). 

In many species, the base 

of the abdomen is hollowed out into a great cavity 
which is believed to act as a resounding board. In 
Pneumora (fig. 14), a S. African genus belonging to 
this same family, we meet with a new and remarkable 
modification : in the males a small notched ridge pro- 
jects obliquely from each side of the abdomen, against 
which the hind femora are rubbed.^ As the male is 
furnished with wings, the female being wingless, it is 
remarkable that the thighs are not rubbed in the usual 
manner against the wing-covers ; but this may perhaps 
be accounted for by the unusually small size of the hind- 
Ibgs. I have not been able to examine the inner 
surface of the thighs, which, judging from analogy, 
would be finely serrated. The species of Pneumora 
have been more profoundly modified for the sake of 
stridulation than any other orthopterous insect; for 



33 ‘ Insects of New England,* 1842, p. 1.S3. 

39 Westwood, * Modem Classification,* vol. i. p. 462, 
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in the male the whole body has been converted into a 
musical instrument, being distended with air, like a 
great pellucid bladder, so as to increase the resonance. 
Mr. Trimen informs me that at the Cape of Good Hope 
these insects make a wonderful noise during the night 



Fig, 14. Pneumora (from epeclmens in the British Museum). Upper figure, male ; 

‘ lower figure, female. 

There is one exception to the rule that the females 
in these three Families are destitute of an efficient 
musical apparatus ; for both sexes of Ephippiger (Lo- 
custidce) are said^® to be thus provided. This case may 

**0 WcstvNOod, ibid, vol, i. p, 453. 
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be compared with that of the reindeer, in whi(Ji species 
alone both sexes possess horns. Although the female 
orthoptera are thus almost invariably mute, yet Landois^^ 
found rudiments of the stridulating organs on the fe- 
mora of the female Acridiidje, and similar rudiments on the 
under surface of the wing-covers of the female Achetidae ; 
but he failed to find any rudiments in the females 
of Decticus, one of the Locmstidm. In tlie Homoptera 
the mute females of Cic.ada have the proper musical 
apparatus in an undeveloped state ; and we shall here- 
after meet in other divisions of the animal kingdom with 
innumerable instances of structures proper to the male 
being present in a rudimentary condition in the female. 
Such cases appear at first sight to indicate that both 
sexes were priinordially constructed in the same manner, 
but that certain organs were subsequently lost by the 
females. It is, however, a more probable view, as pre- 
viously exf)lained, that the organs in question were 
acquired by the males and partially transferred to the 
females. 

Landois has observed ancther interesting fact, namely 
that in the females of the Acridiidae, the stridulating 
teeth on the femora remain throughout life in the same 
condition in which they first appear in both sexes 
during the larval state. In the males, on the other 
hand, they become fully developed and acquire their 
periect structure at the last moult, when the insect is 
•mature and ready to breed. 

From the facts now given, we see that the means 
by which the males produce their sounds are extremely 
diversified in the Orthoptera, and are altogether dif- 
ferent from those employed by the Homoptera. But 
throughout the animal kingdom we incessantly find the 

Landois, ibid. s. 115, 116, 120, 122. 
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same object gained by the most diversified means ; this 
being due to the ^^\\ole ^organisation undergoing in 
the course of ages multifarious changes; and as part 
after part varies, difierent variations are taken advantage 
of for the same general purpose. The diversification of 
the means for producing sound in the three families 
of the Ortlioptcra and in the Homoptera, impresses tlie 
mind with the high importance of these structures to 
tlip males, for the sake of calling or alluring the females. 
We need feel no surprise at the amount of mo*dification 
uhich the Orthoptera have undergone in this respect, as 
we now know, from Dr. Scudder’s remarkable discovery/^ 
that there has been^ more than ample time. This 
naturalist has lately found a fossil insect in the Devonian 
formation of New Brunswick, which* is furnished with 
“ the well-known tympanum or stridulating apparatus 
“ of the male Locustidae.’' This insect, though in most 
j*espects related to the Neuroptera, appears to connect, 
as is so often the case with very ancient forms, the 
two Orders of the Neuroptera and Orthoptera which are 
now generally ranked as quite distinct. 

I have but little more to say on the Orthoptera. 
Some of the species are very pugnacious: when two 
male field-crickets (Gryllus camjoestris) are confined 
together, they fight till one kills the other ; and the 
species of Mantis are described as manoeuvring with 
their sword-like front-limbs, like hussars with their 
sabres. The Chinese keep these insects in little bambo<f 
cages and match them like game-cocks.^ With respect 
to colour, some exotic locusts are beautifully orna- 
mented ; the posterior wings being marked with red, 

^ * Transact. Ent. Soc/ 3rd series, vol. ii. p Journal of Fioceedings, 
p.117.) 

Westwood, ‘Modern Class, of Insects,* voL i. p. 427; for crickets, 
p. 445. ^ 
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blue, and black; but as throughout the Order the 
two sexes rarely difter much in colour, it is doubttul 
whether they owe these bright tints to sexual selection. 
Conspicuous colours may be of use to these insects 
as a protection, on the principle to be explained in the 
next chapter, by giving notice to their enemies that 
they are unpalatable. ^J'hus it has been observed 
that an Indian brightly-coloured lo(;ust was invariably 
rejected when offered to ^irds and lizards. Some cases, 
however,* of sexual differences iu colour in this Order 
are known. The male of an American cricket'** is de- 
scribed as being as white as ivory, whilst the female 
varies from almost white to greenish-yellow or dusky. 
Mr. Walsh informs me that the adult male of Spectrum 
femorahim (one bt the Phasmidee) “ is of a shining 
“brownish-yellow colour; the adult female being of 
“ a dull, opaque, cinereous-brown ; the young of both 

sexes being green.” Lastly, I may mention that the 
male of one curious kind of cricket^ is furnished with 
‘‘a long membranous appendage, which I’alls over the 
‘‘ face like a veil ; ” but whether this serves as an orna- 
ment is not known. 

Order, Neuroptera , — Little need here be said, except 
in regard to colour. In the Ephemeridse the sexes 
often differ slightly in their obscure tints but it is 
not probable that the males are thus rendered attrac- 
tive to the females. The Libellulidse or dragon-flies 
are ornamented with splendid green, blue, yellow, and 


■*4 Mr. Cli. Horne, in * Proc. Ent. Soc.* May 3, 1869, p. xii. 

The Oecauthua nivalis. Harris, ^Insects of New England,* 1842, 
p. 124. 

Platyblemnus : Westwood, ‘ Modern. Class.* vol. i. p. 447. 

*7 B. D. Walsli, the Pseudo-neuioptera of lUinois, in ‘Proc. Ent. Soc. 
of Philadelphia,* 1862, p*. 3C1. 
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vermilion metallic tints; and the sexes often differ. 
Thus, the males of some of the Agrionidm, as Prof. 
Westwood remarks/® “are of a rich blue with black 
“ wings, whilst the females are fine green with colourless 
“wings.” But in Agrion Ramhurii these colours are 
exactly reversed in the two sexes. In the extensive 
N. American genus of Hetaerina, the males alone have 
a beautilul carmine spot at the base of each wing. In 
Aiiaxjunius the basal part ofjthe abdomen in the male 
is a vivid ultra-marine blue, and in the female grass- 
green. In the allied genus Gomphus, on the other 
hand, and in some other genera, the sexes differ but 
little in colour. Throughout the animal kingdom, 
similar cases of the sexes of closely- allied forms either 
differing greatly, or very little, oP not at all, are of 
frequent occurrence. Although with many Libellulidoe 
there is so wide a difference in colour between the sexes, 
it is often difficult to say which is the most brilliant ; 
and the ordinary coloration of the two sexes is exactly 
reversed, as we have just seen, in one species of Agrion. 
It is not j^robable that th%ir colours in any case have 
been gained as a protection. As Mr. MacLachlan, who 
has closely attended to this family, wiitfs to me, dragon- 
flies — tlio tyrants of the insect-world — are the least 
liable of any insect to be attacked by birds or other 
enemies. He believes that their bright colours serve 
as a sexual attraction. It deserves notice, as bearing 
on this subject, that certain dragon-flies apjiear to bfl 
attracted by particular colours; Mr. Patterson observed “ 
that the species of Agrionidse, of which the males are 
blue, settled in numbers on the blue float of a fishing 


‘ Modem Class.^ vol. li. p. 37. 

Walsh, ibid. p. 381. I am indebted to this naturaliat for the 
following^ facts oil HotfiDrina, Anax, and Gomphus. 

‘ Transact. Ent. Soc.' vol. i. 1836, p. l&xxi. 
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line ; whilst two other species were attracted hy shining 
white colours. 

It is an interesting fact, first observed by Schelver, 
that the males, in several genera belonging to two sub- 
families, when they first emerge from the pupal state 
are coloured exactly like the females ; but that their 
bodies in a short time assume a conspicuous milky-blue 
tint, owing to the exudation of a kind of oil, soluble in 
ether and alcohol. Mr. MacLachlan believes that in 4he 
male of iLihellula depressa this change of colour does not 
occur until nearly a fortnight alter the metamorphosis, 
when the sexes are ready to pair. 

Certain species of Neurotliemis present, according 
to Brauer^^ a curious case of dimorphism, some of the 
females having th%ir wings netted in tlie usual manner ; 
whilst other females have them very richly netted as in 
“ the males of the same species.’* Braiier “ explains 

the plienomenon on Darwinian principles by the 
‘‘ supposition that the close netting of the veins is a 
‘‘ secondary sexual character in the males.” This 
latter character is generally developed in the males 
alone, but being, like every other masculine character, 
latent in the female, is occasionally developed in them. 
We have here an illustration of the manner in which 
the two sexes of many animals have probably come to 
resemble each other, namely by variations first appear- 
ing in the males, being preserved in them, and then 
^transmitted to and developed in the females ; but in 
this particular genus a complete transference is occa- 
sionally and abruptly effected. Mr. MacLachlan in- 
forms me of another ease of dimorphism occurring in 
several species of Agrion in which a certain number of 
• individuals are* found of an orange colour, and these are 


See abstract in the ‘Zoological Record ’ for 1867, p. 450. 
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inv^ariably females* This is probably a case of reversion, 
for in the true Libellulse, when the sexes differ in 
colour, the females are always orange or yellow, so 
that supposing Agrion to be descended from some pri- 
mordial form having the characteristic sexual colours 
of tho typical Libellulae, it would not be surprising that 
a tendency to vary in this manner should occur in the 
females alone, 

^Although many dragon-flies, are such large, powerful, 
and fierce insects, the males liave not been observed 
by Mr. MacLaiJilan to fight together, except, as he 
believes, in the case of some of the smaller species of 
Agrion. In another very distinct group in this Order, 
namely in the Termites or white ants, both sexes at 
the time of swarming may be seen running about, “ the 
“ male after the female, sometimes two chasing one 
female, and contending with great eagerness who shall 
“ win the prize.” 

Order, Hymenoptera, — That inimitable observer, M. 
Fabre,“ in describing the 'habits of Cerceris, a wasp- 
like insect, remarks that ‘‘fights frequently ensue 
“ between the males for the possession of some parti- 
“ cular female, who sits an api)arently unconcerned 
“ beholder of the struggle for supremacy, and when the 
“ victory is decided, quietly flies away in company 
“with the conqueror,” Westwood®^ says that the 
males of one of the saw-flies (Tenthredinae) “ have been 
“ found fighting together, with their mandibles locked.” 
As M. Fabre speaks of the males of Cerceris striving 
to obtain a particular female, it may be well to bear in 

Kilby and Spence, ‘ Introduct. to Entomidogy,' vol. ii. 1818, p. 85. 

See an interesting article, “ Tlie Writings ol' Fabre,” in ‘ Nat. Hist. 
Eeview,’ April, 1862, p. 122. 

. ‘Journal ot* Proe. of Entomolog. Soc.’ Sept. 7tb, 1863, p. 169. 
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mind that insects belonging to this Order have the 
power of recognising each other after long intervals of 
time, and are deeply attached. For instance, Pierre 
Huber, whose accuracy no one doubts, separated some 
ants, and when after an interval of four montlis they 
met others which had formerly belonged to the same 
community, they mutually recognised and caressed each 
other with their antennae. Had they been strangers 
they -would have fought •together. Again, when tt^^o 
communities engage in a battle, the ants on the same 
side in the general confusion sometimes attack eacli 
other, but they soon perceive their mistake, and the 
one ant soothes the other.“ 

In this Order slight differences in colour, according 
to sex, are common, but conspicuous differences are 
rare except in the family of Bees; yet both sexes of 
certain groups are so brilliantly coloured — for instance 
in Chrysis, in which vermilion and metallic greens 
prevail — that we are tempted to attribute the result 
to sexual selection. In the Ichneumonidse, according to 
Mr. Walsh,®® the males are? almost universally lighter 
coloured than the females. On the other hand, in the 
Tenthredinidse the males arc generally darker than the 
females. In the Siricidm the sexes frequently differ; 
thus the male of Sirex juvencus is banded with orange, 
whilst the female is dark purple ; but it is difficult to 
say which sex is the most ornamented. In Tremex 
columhm the female is much brighter coloured than the 
male. With ants, as I am informed by Mr, F. Smith, 
the males of several species are black, the females 
being testaceous. In the family of Bees, especially in 


^ P. Huber, ‘ Recherches sur les Mceurs des Fourmis,* 1810, p. 150, 
165. 

46 * Proc. Entomolog. Soo, of Philadelphia,* 1866, p, 238-289. 
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tlier solitary species, as I hear from the same distin- 
guished entomologist, the sexes often differ in colour. 
The males are generally the brightest, and in Bombus 
as well as in Apathus, much more variable in colour 
than the females. In Anthophora retusa the male is 
of a rich fulvous-brown, whilst the female is quite 
black: so are the females of several species of Xylocopa, 
the males being briglit yellow. In an Australian bee 
{Lestis homhylans), the female is of an extremely brilliant 
steel-blue, sometimes tinted with vivid green ; the male 
being of a bright brassy colour cLotlied with rich fulvous 
pubescence. As in this group the females are provided 
with excellent defensive weapons in their stings, it is 
not probable that they have come to differ in colour 
from the males for the sake of protection. 

Muiilla Europeca emits a stridulating noise ; and ac- 
cording to (xoiireau both sexes have this power. He 
attributes the sound to the friction of the tliird and 
preceding abdominal segments; and I find that these 
surfaces are marked with very fine concentric ridges, 
but so is the projecting tllbracic collar, on which the 
head articulates ; and this collar, when scratched with 
the point of a needle, emits the proper sound. It is 
rather surprising that both sexes should have the 
power of stridulating, as the male is winged and the 
female wingless. It is notorious that Bees express 
certain emotions, as of anger, by the tone of their 
humming, as do some dipterous insects ; but I have 
not referred to these sounds, as they are not known to 
be in any way connected with the act of courtship. 

Order, Coleoptera (Beetles). — Many beetles are 
coloured so as to resemble the surfaces which they 


53" Quoted by Westwood, ‘ Modern Class, of Insects,* vol. ii. p. 214. 
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habitually frequent. Other species are ornamented 
witli gorgeous metallic tints, — for instance, many Cara- 
bidsB, which live on the ground and have the power 
of defending themselves by an intensely acrid secretion, 
— the splendid diamond-beetles which are protected by 
an extremely hard covering, — many species of Chry- 
somela, such as C, cerealis, a large species beautifully 
striped with various colours, and in Britain confined 
to the bare summit of Snowdon, — and a host of other 
species. These splendid colours, wliich are often 
arranged in stripes, spots, crosses and other elegant 
patterns, can hardly be beneficial, as a protection, except 
in the case of some flower-feeding species; and we 
cannot believe that they are purposeless. Hence the 
suspicion arises, that they serve as a sexual attraction ; 
but we have no evidence on this head, for the sexes 
rarely differ in colour. Blind beetles, which cannot of 
course behold each other’s beauty, never exhibit, as I 
hear from Mr. Waterhouse, jun., bright colours, though 
they often have polislied coats : but the explanation of 
their obscurity may be thai^ blind insects inhabit caves 
and other obscure stations. 

Some Longicorns, however, especially certain Pri- 
onidao, offer an exception to the common rule that the 
sexes of beetles do not differ in colour. Most of these 
insects are large and splendidly coloured. The males iu 
the genus Pyrodes,®® as 1 saw in Mr. Bates’ collection, are 


Pyrodes pulcherrimus, in which the sexes differ conspicuously, has 
been described by Mr. Bates in ‘ Transact. Ent. Soc.* 1869, p. .50. I 
will specify the few other cases in which I have heard of a difference 
in colour between the sexes of beetles. Kirby and Spence (‘Introduct. 
to Entomology,’ vol. iii. p. SOI) mention a Cantharis, Meloe, Rhagium, 
and the Leptura testucea ; the male of the latter being testaceous, with 
a black thorax, and the female of a dull red all over. These two 
latter beetles belong to the Order of Longicoms. Messrs. R. Trirnen 
and Waterhouse, junr., inform mo of two Lamelliooms, viz., a Peri- 
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generally redder but rather duller than the females, the 
latter being coloured of a more or less splendid golden 
green. On the other hand, in one species the male is 
golden-green, the female being richly tinted witli red 
and purple. In the genus Esmeralda the sexes differ so 
greatly in colour that they have been ranked as distinct 
species : in one species both are of a beautiful sliining 
green, but the male has a rerl thorax. On the whole, 
as far as I could judge, the females of those Prionidao, 
in which the sexes differ, are coloured more richly 
than the males; and this does not accord with the 
common rule in regard to colour when acquired througli 
sexual selection. 



Fig. 15. Cbalcosoma atlas. Upper figure, male (reduced) ; low er figure, female 
(oat. size). 


trichia nnd Trichius, the male of the latter being more obscurely 
coloured than the female. In TiUun elongatm the male is black, and 
the female always, as it is believed, of a daik blue colour with a red 
thorax. The male, also, of Orsodacna aira^ as I hear from Mr. Walsh, 
is black, the female (the so-called 0, rujicollis) having a rufous thornx. 
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A. most remarkable distinction between tbe sexes of 
many beetles is presented by the great horns which 
rise from the head, thorax, or clypeus of the males ; 
and in some few cases from the under surface of the 
body. These horns, in the great family of the Lamelli* 
corns, resemble those of various quadrupeds, sucli as 
stags, rhinoceroses, &c., and are Avonderful both from 
their size and diversified shapes. Instead of describing 
them, I have given figures ofi the males and females of . 
some of the more remarkable forms. (Figs. 15 to 1 9.) 
The females generally exhibit rudiments of the horns 
in the form of small knobs or ridges; but some are 
destitute of even a rudiment. On the other hand, the 
horns are nearly as well developed in the female as in 
the male of Phanseus lancifer ; and only a little less 
well developed in the females of some other species of 
the same genus and of Copris. In the several sub- 
divisions of the family, the differences in structure of 
the horns do not run parallel, as I am informed by 
Mr. Bates, with their more important and characteristic 
differences ; thus within the same natural section of the 
genus Onthophagus, there are species which have either 
a single cephalic horn, or two distinct horns. 

In almost all cases, the horns are remarkable from 
their excessive variability ; so that a graduated series 
can be formed, from the most highly developed males 
to others so degenerate that they can barely be distin- 
guished from the females. Mr Walsh found that in 
Phanseus carnifex the horns were thrice as long in some 
males as in others. Mr. Bates, after examining above 
a hundred males of Oniho'phagus rangi/er (fig. 19), 
thought that he had at last discovered a species in 


* Proc. Entomolog. Soc. of Philadelphia,’ 1864, p. 228. 
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wliicli the horns did not vary ; but further research 
proved tlie contrary. 

The extraordinary size of the horns, and their widely 
different structure in* closely-allied forms, indicate that 
they ha^ve been formed for some important purpose; 
but their excessive variability in the males of the same 
species leads to the inference that this purpose cannot 
be of a definite nature. The horns do not show marks 
of frictiqp, as if used fer any ordinary work. Sotne 
authors suppose that as the males wander much more 
than the females, they require horns as a defence 
against their enemies; but in many cases the horns 
do not seem well adapted for defence, as they are not 
sliarp. The most obvious conjecture is that they are 
used by the males for fighting together ; but they 
have never been observed to fight ; nor could Mr. Bates, 
after a careful examination of numerous species, find 
any sufficient evidence in their mutilated or broken 
condition of their having been thus used. If the males 
had been habitual fighters, their size would probably 
have been increased through sexual selection, so as to 
have exceeded that of the female ; but Mr. Bates, after 
comparing the two sexes in above a hundred species -of 
the Copridae, does not find in well-developed individuals 
any marked difference in this respect. There is, more- 
over, one beetle, belonging to the same great division 
of the Lamellicorns, namely Lethrus, the males of which 
are known to fight, but they are not provided with 
horns, though their mandibles are much larger than 
those of the female. 

The conclusion, which best agrees with the fact of 
the horns having been so immensely yet not fixedly 
developed, — as shewn by their extreme variability in 

^ Kirby «ind Spence, * Introduct. Entomolog.’ vol. iii. p. 300. 

9 TO 9 
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the* same species and by their extreme diversity in 
closely-allied species — is that they have been acquired 
as ornaments. This view will at first appear extremely 
improbable; but we shall hereafter find with many 
animals, standing much higher in the scale,' namely 
fislies, amphibians, reptiles and birds, that various 
kinds of crests, knobs, horns and combs have been 
developed api)arently for this sole purpose. 

^he males of Oniih furcifir (fig. 20) are .furnished 
with singular projections on their anterior femora, and 
with a groat fork or pair of horns on 
the lower surface of the thorax. This 
situation seems extremely ill adapted 
for the display of^^ these projections, 
and they may bo of some real ser- 
vice ; but no use can at present be 
assigned to them. It is a highly 
remarkable fact, that although the 
Fly. 20 omtis fiircifer. male, j^^ies do uot cxhibit ovou a tracG of 

viewed Irom beneutb. 

horns on the upper surface of the 
body, yet in the females a rudiment of a single horn on 
the head (fig. 21, a), and of a crest (h) on the thorax, 
are plainly visible. That th6 slight thoracic crest in the 




Fig. 21 Left-hand figure, male of Onitis furcifer, viewed laterally. Right-hand figure 
female. a. Rudiment of cephalic bom. 6. Trace of thoracic horn or crest 


female is a rudiment of a projection proper’ to the male, 
though entirely absent in the male of this particular 
species, is clear : for the female of Bubas bison (a form 
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which comes next to Onitis) has a 'similar slight orest 
on the thorax, and the male has in the same situation a 
great projection. So again there can be no doubt that 
the little point (a) on the head of the female Onitis 
furcifer^ as well of the females of two or three allied 
species, is a rudimentary representative of the cephalic 
horn, which is common to the males of so many lainel- 
licorn beetles, as in Phanmus, fig. 17. The males indeed 
of some pnnamed beetle® in the British Museum, wMch 
are believed actually to belong to the genus Onitis, are 
furnished with a similar horn. ^J'he remarkable nature 
of this case will be best perceived by an illustration : 
the Ruminant quadrupeds run parallel with the lamel- 
licorn beetles, in some females possessing horns as large 
as those of the male, in others having them much 
smaller, or existing as mere rudiments (though this is 
as rare with rurtSnanls as it is common with Lamelli- 
corns), or in having none at all. Now if a new species 
of deer or sheep were discovered Avith the female 
bearing distinct rudiments of horns, whilst the head 
of the male was absolutely smooth, we should have a 
case like that of Onitis furcifer. 

In this case the old belief of rudiments having been 
created to complete the scheme of nature is so far from 
holding good, that all ordinary rules are completely 
broken through. The view which seems the most pro- 
bable is that some early progenitor of Onitis acquired, 
^ike other Lamellicorns, horns on the head and thorax, 
and then transferred them, in a rudimentary condition, 
as with so many existing species, to the female, by whom 
they have e\er since been retained. The subsequent 
loss of the horns by the male may have resulted through 
the principle of compensation from the development of 
the projections on the lower surface, whilst the female 
has not b^en thus affected, as she is not furnished with 
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thes^ projections, and consequently has retained the 
rudiments of the horns on the upper surface. Although 
this view is supported by the case of Bledius imme- 
diately to be given, yet the projections on the lower 
surface difler greatly in structure and development in 
the males of the several species of Onitis, and are even 
rudimentary in some ; nevertheless the upper surface 
in all these species is quite destitute of horns. As 
secondary sexual characters are* so eminently v^iiriable, it 
is possible that the projectionaoilthe lower surface may 
have been first acquired by ^nie progenitor of Onitis and 
produced their effect through compensation, and then 
have been in certain cases almost completely lost. 

All the cases hitherto given refer to the Lamelli- 
corns, but the males of some few other beetles, be- 
longing to two widely distinct groups, namely, the 
Curculionidoo and Staphylinidoe, ar^ furnished with 
horns, — in the former on the lower surface of the body,®^ 
in the latter on the upper surface of the head and 
thorax. In the Staphylinidae the horns of the males 
in the same species are extraordinarily variable, just 
as we have seen with the Lamellicorns. In Siagonium 


Fig. 22. Bledms taurus, magnifieU. Left-hand figure, male; right-hand figure, female. 

t 

we have a case of dimorphism, for the males can be 
divided into two sets, differing greatly in the size of 
their bodies, and in the development of their horns, 
without any intermediate gradations. In a species of 
Bledius (fig. 22), also belonging to the Staphylinidae, 
male specimens can be found in the same ^ocality, as 
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Professor Westwood states, ‘‘in whidi tlie central l^prn 
‘‘ of the thorax is very large, but the horns of the head 
“quite rudimental; and others, in which the thoracic 
“horn is much shorter, whilst the protuberances on 
“the head are long.**®^ Here, then, we apparently 
have an instance of compensation of growth, which 
throws light on the curious case just given of the loss of 
the upper horns by the males of Onitis furcifer* 

Laiv of Bcuttle. — Some# male beetles, which seem^ill 
fitted for fighting, nev^ri^fiel^ engage in conflicts for 
the possession of the fefe/al^. Mr. Wallace ^ saw two 
males of Leptorhynchus angusiatus, a linear beetle with 
a much elongated rostrum, “ fighting for a female, who 
“ stood close by busy at her boring. They pushed at 
“ each other with their rostra, and clawed and thumped, 
“ apparently in the greatest rage.” The smaller male, 
however, “ soon ran away, acknowledging himself van- 
“ quished.” In some few cases tlio males are well 
adapted for fighting, by possessing great toothed man- 
dibles, much larger than those of the females. This 
is the case with the coflimon stag-beetle (Lucanus 
cervus), the males of which emerge from the pupal state 
about a week before the other sex, so that several may 
often be seen pursuing the same female. At this period 
they engage in fierce conflicts. When Mr. A. H. 
Davis enclosed two males with one female in a box, 
the larger male severely pinched the smaller one, until 
*he resigned his pretensions. A friend informs me 

‘Modern Classification of Insects,* vol. i, p. 172. On the same 
page there is an account of Siagoninm. In the British Museum I 
noticed one male specimen of Siagoninm in an intermediate condition, 
so that the dimorphism is not strict. 

63 * The Malay Archipelago,’ vol. ii. 18 59, p. 276. 

^ ‘ Entomological Magazine,* vol. i. 1833, p. 82. See also on the 
conflicts of this species, Kirby and Spence, ibid. vol. iii. p. 314; and 
Westwood, ibid. vol. i. p. 187. 
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thal \\hen a boy life often put the males together to see 
them fight, and he noticed that they were much bolder 
and fiercer than the females, as is well known to be the^ 
case with the higher animals. The males would seize 
hold of his finger, if held in front, but not so thafemales. 
With many of the Lucanidae, as well as with the above- 
mentioned Leptorhynchus, the males are larger and 
more powerful insects than the females. The two sexes 
of Lethrus eephalotes (one of the*Lamellicorns) iiiliabit the 
same burrow; and the male has larger mandibles than 
the female. If, during the breeding-season, a strange 
male attempts to enter the burrow, he is attacked; the 
female does not remain passive, but closes the mouth of 
the burrow, and encourages her mate by continually 
pushing him on from behind. ^J'he action does not 
cease until the aggressor is killed or runs away.^ The 
two sexes of another lamellicorn beetle, the Ateuchus 
cicatricosus live in pairs, and seem much attached to 
each other; the male excites the female to roll the 
balls of dung in which the ova are deposited ; and if 
she is removed, he becomes much agitated. If the 
male is removed, the female ceases all work, and as 
•JI. Brulerie believes, would remain on the spot until 
she died. 

The great mandibles of the male Lucanidoe are ex- 
tremely variable both in size and structure, and in this 
respect resemble the horns or the head and thorax 
of many male Lamellicorns and Staphylinidm. A per- 
fect series can be formed from the best-provided to the 
worst-provided or degenerate males. Although the 
mandibles of the common stag-beetle, and probably of 


** Quoted from Fischer, in ‘ Diet. Class. d’Hist. Nat.’ tom. x. p. .324. 
*Ann. Soc. Eutomolog. France,' 1866, as quoted in ‘Journal of 
Travel,* by A. Murray, 1868, p. 135. 
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many other species, are used as efficient weapons for 
fighting, it is doubtful whether tlieir groat size can 
thus be accounted for. We have 
seen that with the Liicanus ela- 
plius America they are used 
for seizing tlie female. As they 
are so conspicuous and so ele- 
gantly branched, the suspicion 
has sonmtimes crossed my mind 
that they may be serviceable to 
the males as an ornament, in tlie 
same manner as the horns on the 
head and thorax of the various 
above described species. The 
male Chiasognatitus grantii of S. 

Chile — a splendid beetle belong- 
ing to the same family — has enor- 
mously-developed mandibles (fig. 

23 ) ; he is bold and pugnacious ; 
when threatened on any side he 
faces round, opening his great 
jaws, and at the same time stridii- 
lating loudly ; but the mandibles 
were not strong enough to pinch 
my finger so as to cause actual 
pain. 

Sexual selection, which implies 
*the possession of considerable per- 
ceptive powers and of strong pas- 
sions, seems to have been more 
effective ; with the Lamellicoras 
than with any other family of the 
Coleoptera or beetles. With some 
species the males are provided with weapons for fight- 
ing ; some live in pairs and sliow mutual affection ; 



FIr. 23. Chlasognathus grantfl, 
reduced. Upper figure, male; 
lower figure, female. 
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many have the powel' of stridulating when excited ; many 
are furnished with the most extraordinary horns, appa- 
rently for the sake of ornament ; some which are diurnal 
in their habits are gorgeously coloured ; and, lastly, 
several of the largest beetles in the world belong to this 
family, which was placed by Linnaeus and Fabricius at 
the head of the Order of the Coleoptera.®^ 

Stridulaiing organs , — Beetles belonging to many 
and^widely distinct families possess these organs. The 
sound can sometimes be heard at the distance of several 
feet or even yards,®® but is not comparable with that 
produced by the Orthoptera. The part which may be 
called the rasp generally consists of a narrow slightly- 
raised surface, crossed by very fine, parallel ribs, some- 
times so fine as to cause iridescent colours, and having 
a very elegant appearance under the microscope. In 
some cases, for instance, with Typhceus, it could be 
plainly seen that extremely minute, bristly, scale-like 
prominences, which cover the whole surrounding sur- 
face in ap|)roximately parallel lines, give rise to* the 
ribs of the rasp by becomingVonfluent and straight, and 
at the same time more prominent and smooth, A hard 
ridge on any adjoining part of the body, which in some 
cases is specially modified for the purpose, serves as the 
scraper for the rasp. The scraper is rapidly moved across 
the rasp, or conversely the rasp across the scraper. 

These organs are situated in widely different posi- 
tions. In the carrion-beetles (Necrophorus) two parallel*^ 
rasps (r, fig. 24) |;tand on the dorsal surface of the fifth 
abdominal segment, each rasp being crossed, as described 
by Landois,®® by from 126 to 140 fine ribs. These 


Westwood, * Modoi-n Class.* vol, i. p. 184. 

Wollaston, On ceituin musical Curculiouidse, ‘Annals and Mag. of 
Nat. Hist.’ vol. vi. 1860, p. 14. 

‘ Zcitschiift fur wise. Zoolog.* B. xvii. 1867, s. 127. 
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ribs are scraped by* the posterior margins of the elytm, a 
small portion of which projects beyond the general out- 
line. In many Criocerideo, and in Clythra ^-pUnctata 



(one of the ChrysomelidaB), and in some Tenebrionidas, 
the rasp is s^ted on the dorsal apex of the abdo- 
men, on tlie pygidium or pro-pygidium, and is scraped 
as above by the elytra. In Heterocerus, which belongs 
to another family, the rasps are placed on the sides of 
the first abdominal segment, and are scraped by ridges 
on the femora.'^' In certain Cnrculionidoe and Cara- 
bidoDj’iJ the parts are completely reversed in position, 


70 I am greatly indebted to Mr. G. R. Crotch for Iiaving sent me 
numerous prepared specimens of various beetles belonging to these three 
families and others, as well as for valuable iufoimatioii of all kinds. Ho 
believes that the jiower of stridulation in the Clythra has not been pre- 
viously observed. I am also much indebted to Mr. E. W. Janson, for 
information and sixjcimens, I may add that my son, Mr. F. Darwin, 
finds that Dermestes murinns stridulates, but he searched in vain for the 
tpparatus. Scolytus has lately been described by Dr. Chapman as a 
stridulator, in the ‘ Entomologist’s Monthly l^Iagazine/ vol. vi. p. 130. 

71 Schiodte, translated in ‘ Annals and Mag. of Nat. Hist.’ vol. xx. 
1867, p. 37. 

72 Westring has described (Kroyer, * Naturhist. Tidskrift,* B. ii. 1848- 
49, p. 334) the stridulating organs in these two, as well as in other 
families. In the Carabidm I have examined Elaphru9 uUginosus and 
Blethisa muUipunctataj sent* to me by Mr. Crotch. In Blethisa the 
transverse ridges on the furrowed border of the abdopriinal segment do 
not come into play, as far as I could judge, in scraping the rasps on the 
elytra. 
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for <tlie rasps are Seated on tlie infeiior sui face of the 
elytra, near their apices, or along their outer margins, 
and the edges of the abdominal segments serve as the 
scrapers. In Pelobius liermanni (one of Dytiscidse or 
water-beetles) a strong ridge runs parallel and, near to 
the sutural margin of the elytra, and is crossed by ribs, 
coarse in the middle part, but becoming gradually finer 
at both ends, especially at the upper end ; when this 
insect is held under water or an the air, a stridulating 
noise is produced by scraping the extreme horny margin 
of the abdomen against the rasp. In a great number 
of long-horned beetles (Longicornia) the organs are alto- 
gether differently situated, the rasp being on the meso- 
thorax, Avhich is rubbed against the pro-thorax ; Landois 
counted 238 very fine ribs on the rasi) of Ceramhyx 
heros. 

Many Lamellicorns have the power of stridulating, 

and the organs differ greatly in position. Some species 

stridulate very loudly, so that when 

Mr. F. Smith caught a Trox sahu^ 

losus, a* gamekeeper who stood by 

thought that he had caught a 

mouse ; but I failed to discover the 

proper organs in this beetle. In 

Geotrupes and Typhseus a harrow 

ridge runs obliquely across (r, fig. 

25) the coxa of each hiiid-lcg, 

having in (?. stercorarius 84 ribsj 

which are scraped by a specially- 

projecting part of one of the abdo- 

minal segments. In the nearly 

r. Rasp. c. Coxa. /. Femur, allied CopHs lunuriSy un exccssivelv 
U Tibia, tr. Tarsi. ^ 

narrow nne rasp runs along the 
sutural margin of the elytra, with another short rasp 
near the basal outer margin ; but in some other Coprini 
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the rasp is seated, according to Lecdhte,’® on the dca'sal 
surface of the abdomen. In Oryctes it is seated on the 
pro-pygidium, and in some.other Dynastini, according to 
the same entomologist, on the under surface of the 
elytra. .Lastly, Westring states that in Omahplia hrun- 
nea the rasp is placed on the pro-sternum, and the scraper 
on the meta-sternum, the parts thus occupying the under 
surface of the body, i^tead of the upper surface as in 
the Longicorns. ' • •• 

We thus see that the stridulating organs in the dif- 
ferent coleopterous families are wonderfully diversified 
in position, but not much in structure. Within the 
same family some species are provided with these 
organs, and some are quite destitute of them. This 
diversity is intelTigible, if we suppose that originally 
various species made a shuffling or hissing noise by the 
rubbing togetlier of the hard and rough parts of their 
bodies which were in contact ; and that from the noise 
thus produced being in some way useful, the rough 
surfaces were gradually developed into regular stri- 
dulating organs. Some beetles as they move, now 
produce, either intentionally or unintentionally, a«^ shuf- 
fling noise, without possessing any proper organs for the 
purpose. Mr. Wallace informs me that the Euchirus 
longimamis (a Lamellicorn, with the anterior legs won- 
derfully elongated in the male) “ makes, whilst moving, 
‘‘ a low hissing sound by the protrusion and contraction 
“ of the abdomen ; and when seized it produces a 
“ grating sound by rubbing its hind-legs against the 
‘‘ edges of the elytra.” The hissing sound is clearly 
due to a narrow rasp running along the sutural margin 
of each elytron ; and I could likewise make the grating 


7 ^ I am indebted to Mr. Walsh, of Illinois, for having sent me 
extiacts from Leconte’s * Introduction to Entomology,’ p. 101, 1451. 
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sound by rubbing *the' sbagreened surface of tlie femur 
against the granulated margin of the corresponding 
elytron ; but I could not here detect any proper rasp ; 
nor is it likely that I could have overlooked it in so 
large an insect. After examining Cychrus and reading 
what Westring has written in his two papers about this 
Beetle, it seems very doubtful whether it possesses any 
true rasp, though it has the power of emitting a sound. 

From the analogy of the Orthoptera and Homoptera, 
I expected to find that the stridulating organs in the 
Coleoptera differed according to sex ; but Landois, who 
has (‘arefully examined several species, observed no 
such difference ; nor did Westring ; nor did Mr. G. R. 
Crotch in preparing the numerous^ specimens wliich 
he had the kindness to send me for examination. Any 
slight sexual difference, however, would be difficult to 
detect, on account of the great variability of these organs. 
Thus in the first pair of the Neerophorus humator and of 
the Pelohius which I examined, the rasp was consider- 
ably larger in the male than in the female ; but not so 
with succeeding specimens. In Geotrupes siercorarius 
the Pasp appeared to me thicker, opaquer, and more 
prominent in three males than in the same number of 
females; consequently my son, Mr. F. Darwin, in, order 
to discover whether the sexes differed in their power of 
stridulating, collected 57 living specimens, which he 
separated into two lots, according as they made, whei^ 
held in the same manner, a greater or lesser noise. He 
then examined their sexes, but found that the males 
were very nearly in the same proportion to the females 
in both lots. Mr. F. Smith has kept alive numerous 
specimens of Mononychus pseudacori (Curculionidte), and 
is satisfied that both sexes stridulate, and apparently in 
an equal degree. 

Nevertheless the power of stridulating is certainly a 
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sexual character in some few Colaoptera. Mr. Crotch 
has discovered that the males alone of two sj^ecies of 
Heliopathes ('renebrionid^p) possess stridulaling organs. 
I examined five males of if. gihhus^ and in all these 
there ^as a well-developed rasp, partially divided into 
two, on the dorsal surface of the terminal abdominal 
segment; whilst in the same number of females there 
was not even a rudiment of the rasp, the membrane of 
this segment being transparent and much thinner 4han 
in the male. In jEf erihraiostriatus the male lias a 
similar rasp, excepting that it is not partially divided 
into two portions, and the female is completely desti- 
tute of this organ; but in addition the male has on 
the apical margins of the elytra, on each side of the 
suture, three or* four short longitudinal ridges, which 
are crossed by extremely fine ribs, parallel to and re- 
sembling those on the abdominal rasp ; whether these 
ridges serve as an independent rasp, or as a scraper 
for the abdominal rasp, I could not decide : the female 
exhibits no trace of this latter structure. 

Again, in three specie& of the Lamellicorn genus 
Oryctes, we have a nearly parallel case. In the females 
of 0. grt/phus and nasicornis the ribs on the rasp of the 
pro-pygidium are less continuous and less distinct than 
in the males ; but the chief difference is that the whole 
upper surface of this segment, when held in the proper 
light, is seen to be clothed with hairs, which are absent 
or are represented by excessively fine down in the males. 
It should be noticed that in all Coleoptera the effective 
part of the rasp is destitute of hairs. In 0. Senegal- 
msis the difference between the sexes is more strongly 
marked, and this is best seen when the proper segment 
is cleaned and viewed as a transparent object. In the 
female the whole surface is covered with little separate 
crests, bearing spines ; whilst in the male these crests 
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beccwnc, in proceedifig towards the apex, more and more 
confluent, regular, and naked ; so tliat three-fourths of 
the segment is covered wit]i extremely fine parallel 
ribs, whi(*h arc quite absent in the female. In the 
females, however, of all three species of Oryctes, when 
the abdomen of a softened specimen is pushed back- 
wards and forwards, a slight grating or stridulating 
sound can be produced. 

Ill the case of the Heliopatlies and Oryctes there can 
hardly be a doubt that the males stridulate in order to 
call or to excite the females ; but with most beetles the 
stridulatiori apparently serves both sexes as a mutual 
call. This view is not rendered improbable from beetles 
stridulating under various emotions ; we know that birds 
use their voices for many purposes b’esides singing to 
their mates. The great Chiasognathus stridulates in 
anger or defiance ; many species do the same from dis- 
tress or fear, when held so that they cannot escape ; 
IVIessi-s. AVollaston and Crotch were able, by striking 
the hollow stems of trees in the Canary Islands, to dis- 
cover the presence of beetll^s belonging to the genus 
Acalles by their stridulation. Lastly the male Ateu- 
edms stridulates to encourage the female in her work, 
and from distress when she is removed,'^^ Some natu- 
ralists believe that beetles make this noise to frighten 
away their enemies ; but I cannot think that the quadm- 
peds and birds which are able to devour the larger 
beetles with their extremely hard coats, would be fright- 
ened by so slight a grating sound. The belief that 
the stridulation serves as a sexual call is supported 
by the fact that death-ticks (Anohium tessellatum) are 
well known to answer each other s ticking, or, as I have 


M. P. de la Bruleric, as quoted in * Journal of Travel,* A, Murray, 
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myself observed, a tapping noise artificially made ; •and 
Mr. Doubleday informs me that he has twice or thrice 
observec^^a female ticking, and in the course of an hour 
or two has found her united with a male, and on one 
oecasioM surrounded by several males. Finally, it seems 
probable that the two sexes of many kinds of beetles 
were at first enabled to find each other by the slight 
sliuffling noise produced by the rubbing together of the 
adjoining parts of their •hard bodies; and that aslfche 
males or females which made the greatest noise suc- 
ceeded best in finding partners, the rugosities on various 
parts of their bodies were gradually developed by means 
of sexual selection into .true stridulating organs. 


]Mr. DouLleday informs me that “the noise is protliicetl by the 
“ fhs-cct raising itself on its legs as high as it cun, and then striking its 
“ thonix five or six times, in raind siiueession, against the sub&tance 
“ upon ■which it is sitting.” For references on this subject see Landois, 
‘ Zeitschrift fm* wissen. Zoolog.* B. xvii s. IBl. Olivier says (as quoted 
by Kirby and Spence, ‘Introduct.’ vol. li. p. 395) that the female of 
P imeka striata produces a rather loud sound by sti iking her abdomen 
against any hard substance, “and Uiat the male, obedient to this call, 
“ soon attends her and they pair.” 
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» 

Injects, continued, — Order liEPiDOPTERA. 

Courtship of butterflies — Battles — Ticking noise — Colours com- 
inou to both sexes, or more brilliant in the males — Examples — 
Not due to the direct action of the conditions of life — Colours 
adapted for piotection — Colours of moths — Display — Per- 
ceptive powers of the Lepidoptera — Variability — Causes of the 
difference in colour between the males and females — Mimickry, 
female butterflies more brilliantly'coloured than the males — 
Bright colouis of caterpillars — Siirnmaiy and concluding re- 
maikb on the secondaiy sexual chaiacteis of insects — Birds and 
insects compaied, * 

In this great Order the most interesting point for us is 
the difference in colour between the sexes of the same 
species, and between the distinct species of the same 
genus. Nearly the whole the following chapter will 
be devoted to this subject ; but I will first make a few 
remarks on one or tw^o other points. Several males may 
often be seen pursuing and crowding round the same 
female. Their courtship appears to be a prolonged affair, 
for I have frequently watched one or more males pirouet- 
ting round a female until I became tired, without seeing 
the end of the courtship. Although butterflies are such, 
weak and fragile creatures, they are pugnacious, and an 
Emperor butterfly ^ has been captured with the tips of 
its wings broken from a conflict with another male. 
Mr. Collingwood. in sjieaking of the frequent battles 


1 Apatnra Iris : ‘ The Entomologist's Weekly Intelligencer,' 1859, 
p. 139. For the Boinean Butterflies see C. Collingwood, ^Bamblcs of 
a Naturalist,' 1868, p. 183. 
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between the butterflies of Borneo* says, “They \fhirl 
“ round each other with the greatest rapidity, and appear 
“ to be incited by the gimtest ferocity.” One case is 
known of a butterfly, namely the Ageronia feronia, 
which makes a noise like that produ(*ed by a toothed 
wheel passing under a spring catch, and which could be 
heard at the distance of several yards. At Kio de Janeiro 
this sound was noticed by me, only wlien two were 
chasing ^ach other in an irregular course, so that ft is 
probably made during the courtship of the sexes ; but I 
neglected to attend to this point. 

Every one has admired the extreme beauty of many 
butterflies and of some jncths ; and we are led to aslc, 
how has this beauty been acquired ? Have their colours 
and diversified patterns simply resulted from the direct 
action of the physical conditions to wliicli these insects 
have been exposed, without any bemdit being thus de- 
rived ? Or have successive variations been accumulated 
and determined either as a protection or for some un- 
known purpose, or that one sex might be rendered 
attractive to the other? And, again, what is the mean- 
ing of the colours being widely difierent in the males 
and females of certain s])e(*ies, and alike in the two 
sexes of other species? Before attempting to answer 
these questions a body of facts must be given. 

With most of our English butterflies, both those wliich 
are beautiful, such as the admiral, peacock, and painted 
fedy (Vanessee), and those which are plain-coloured, 
such as the meadow-browns (Hipparchice), the sexes 
are alike. This is also the case with the magnificent 
Heliconidm and Danaidae of the tropics. But in certain 

5 See my ‘ Journal of Researches,’ 1845, p. 33. Mr. Doubleday has 
detected (‘ Proc. Kiit. Soc.* March 3rd, 1845, p. 123) a peculiar mem- 
branous sac at the base of the front wings, which is probably con- 
nected with the production of the sound. 
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oth^r tropical groups, and with some of our English 
butterflies, as the purple emperor, orange-tip, &c. (Apor 
tura Iris and Anthocliaris cardamines), the sexes differ 
either greatly or slightly in colour. No language suffices 
to describe the splendour of the males of some* tropical 
species. Even within the same genus we often find spe- 
cies presenting an extraordinary dillbrence between the 
sexes, whilst others have their sexes closely alike. Thus 
in *the South American genus Epical ia, Mr. JBates, to 
whom I am much indebted for most of the following 
facts and for looking over this whole discussion, informs 
me that ho knows twelve species, the two sexes of which 
haunt the same stations (ami tins is not always the tase 
with butterflies), and therefore cannot have been dif- 
ferently affected by external conditions.*^ In nine of 
these species the males rank amongst the most brjlliant 
of all butterflies, and differ so greatly from the compa- 
ratively plain females that they were formerly placed 
in distinct genera. The females of these nine species 
resemble each other in their gcmeral type of coloration, 
and likewise resemble both sexes in several allied genera, 
found in various parts of the w^orld. Hence in accord- 
ance with the descent-theory we may infer that these 
nine s])ecies, and probably all the others of the genus, 
are descended from an ancestral form which was coloured 
in nearly the same manner. In the tenth sj^ecies the 
female still retains the same general colouring, but the 
male resembles her, so that he is coloured in a muck 
less gaudy and contrasted manner than the males of the 
previous species. In the eleventh and twelfth species, 
the females depart from the typo of colouring which 


* See also Mr. Bates’ paper in ‘ Proc. Ent. Soc. of Philatlolpliia,’ 
18C5, p. 206. Also Mr. Wallace on the same .subject, in legard to 
Diadema, in * Transact. Entomolog Soc. of London,’ lS6b, p. 278. 
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is usual with their sex iu this gemfs, for they are gaily 
decorated in nearly the same manner as the males, but 
in a somewhat less degree. Hence in these two species 
the bright colours of the males seem to have been trans- 
ferred Jbo the females; whilst the male of the tenth 
species has either retained or recovered the plain 
colours of the female as well as of the parent-form of 
the genus ; the two sexes being thus rend(U'ed in both 
cases, tl^ough in an opposite manner, nearly alike.* In 
the allied genus Eubagis, both sexes of some of the 
species are plain-coloured and nearly alike ; w^hilst 
with the greater number the males are decorated with 
beautiful metallic tintg, in a diversified manner, and 
differ much from their females. The females through- 
out the genus retain the same general style of colouring, 
so that they commonly resemble each other much more 
closely than they resemble their own proper males. 

In the genus Papilio, all the species of the JEneas 
group are remarkable for their conspicuous and strongly 
contrasted colours, and they illustrate the frequent ten- 
dency to gradation in the iCmount of difference between 
the sexes. In a few species, for instance in P. ascanius, 
the males and females are alike ; in others the males 
are a little or very much more superbly coloured than 
the females. The genus Junonia allied to our Vanessae 
offers a nearly parallel case, for although the sexes of 
most of the species resemble each other and are desti- 
Wte of rich colours, yet in certain species, as in J. oenone, 
the male is rather more brightly coloured than the 
female, and in a few (for instance J, andremiaja) the 
male is so different from the female -that he might be 
mistaken for an entirely distinct species. 

Another striking case was pointed out to me in the 
British museum by Mr. A. Butler, namely one of 
the Tropical American Theclte, in which both sexes 
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are Nearly alike anfl wonderfully splendid ; in another, 
the male is coloured in a similarly gorgeous manner, 
whilst the whole upper surface of the female is of a dull 
uniform bro^^ n. Our common little English blue butter- 
flies of the genus Lycsena, illustrate the various ditfor- 
ences in colour bc‘tween the sexes, almost as well, 
though not in so striking a manner, as the above exotic 
genera. In Lyctena agestis both sexes have wings of a 
bro^n colour, bordered with -small ocellated^ orange 
spots, and are consequently alike. In L. cegon the 
wings of tlie male are of a fine blue, bordered with 
black ; w^hiht the wings of the female are brown, with 
a similar border, and closely resemble those of L. agedis. 
Lastly, in L, arion both sexes are of a blue colour and 
nearly alike, though in the female tlie edges of the 
wings are rather duskier, with the black spots plainer ; 
and in a bright blue Indian species both sexes are still 
more closely alike. 

I have given the foregoing cases in some detail in 
order to shews in tlie first place, that when the sexes of 
butterflies differ, the male as a general rule is the most 
beautiful, an< I departs most from the usual type of colour- 
ing of the group to which the species belongs. Hence in 
most groups the females of the several species resemble 
each other much more closely than do the males. In 
some exce[)tioiial cases, however, to which I shall liere- 
after allude, the females are coloured more splendidly 
than the males. In the second place these cases liave^ 
been given tc) bring clearly before the mind that within 
the same genus, the two sexes frequently present every 
gradation from no difference in colour to so great a dif- 
ference that it was long before the two were placed by 
entomologists in the same genus. In the third place, 
we have seen tliat when the sexes nearly resemble 
each other, this ai)paren{ly may be due either to the 
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male having transferred his colours to the feijiale, 
or to the male having retained, or perhaps reco- 
vered, the primordial colours of the genus to ^vliich the 
species belongs. It 'ailso deserves notice that in those 
groups, in which the sexes present any difference of 
colour, the females usually resemble the males to a cer- 
tain extent, so that when the males are beautiful to an 
extraordinary degree, the females almost invariably ex- 
hibit some degree of bea^uty. From the numerous gases 
of gradation in the amount of difference between the 
sexes, and from the prevalence of the same general type 
of coloration througliout the whole of the same group, 
wa may conclude that the causes, whatever they may 
be, which have determined the brilliant colouring of the 
males alone of same species, and of both sexes in a more 
or less equal degree of other species,' have generally 
been the same. 

As so many gorgeous butterflies inhabit the tropics, it 
has often been supposed that they owe their colours to 
the* great heat and moisture of these zones; but Mr. 
Bates ^ has shewn by the Q'omparison of various closely- 
allied groups of insects from the temperate and tropical 
regions, that this view cannot be maintained; and the 
evidence becomes conclusive when brilliantly-coloured 
raales and plain-coloured females of the same species 
inhabit the same district, feed on the same food, and 
follow exactly the same habits of life. Even when 
the sexes resemble each other, we can hardly believe 
that their brilliant and beautifully-arranged colours are 
the purposeless result of the nature of the tissues, and 
the action of the surrounding conditions. 

With animals of all kinds, whenever colour has been 
modified for some special purpose, this has been, as far 


‘ The Naturalist on the Amazons/ vol. i. 1863, p. 19. 
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as wg can Jndge, eitker for protection or as an attraction 
between the sexes. With many species of butterflies 
the upper surfaces of the wings are obscurely coloured, 
and this in all probability leads to' their escaping ob- 
servation and danger. But butterflies when p,t rest 
would be particularly liable to bo attacked by their 
enemies; and almost all the kinds when resting raise 
their w ings vertically over their backs, so that the lower 
side^ alone are exposed to \ie\x. Hence it is this side 
which in many cases is obviously coloured so as to 
imitate the surfaces on which these insects commonly 
rest. Dr. flossier, I believe, first noticed the similarity 
of the closed M^ino:s of certain Vanessse and other butter- 
flies to the bark of trees. Many analogous and striking 
facts could be given. The most interesting one is that 
recorded by Mr. Wallace^ of a common Indian and 
Sumatran butterfly (Kallima), which disappears like 
magic when it settles in a bush ; for it hides its liead 
and antennm between its closed wings, and these in 
form, colour, and veining cannot be distinguished from 
a withered leaf together with the footstalk. In -some 
other cases the lower surfaces of the wings are brilliantly 
coloured, and yet are protective ; thus in Theda rubi 
the wings when closed are of an emerald green and re- 
semble the young leaves of the bramble, on which this 
butterfly in the spring may often be seen seated. 

Although the obscure tints of the upper or under 
surface of many butterflies no doubt serve to conceal 
them, yet we cannot possibly extend this view to 
the brilliant and conspicuous colours of many kinds, 
such as our admiral and peacock Vanessm, our white 


6 See the interesting article in the ‘ Westminster Ueview,* July, 1867, 
p. 10. A woodcut of tLe Kallima is given by Mr. Wallace in * Hard- 
wicke’s ‘ Science Gossip,’ Sept. 1867, p. 196. 
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cabbage-butterflies (Pieris), or tbe^ great swallow-tail 
Papilio wbicb baunts tbe open fens — for these butter- 
flies are thus rendered visible to every living creature. 
With these species" both sexes are alike; but in the 
common brimstone butterfly {Gonepteryx rliamni), the 
male is of an intense yellow, whilst the female is much 
paler; and in the orange-tip {Anthocharis cardamines) 
the males alone have the bright orange tips to their 
wings. In these case^ the males and females# are 
equally ‘conspicuous, and it is not creflible that their 
difference in colour stands in any relation to ordinary 
protection. Nevertheless it is possible that the con- 
spipuous colours of many species may be in an indirect 
manner beneficial, as will hereafter be explained, by 
leading their enRimies at once to recognise them as 
unpalatable. Even in this case it does not certainly 
Ibllow that their bright colours and beautiful patterns 
were acquired for this special purpose. In some other 
remarkable cases, beauty has been gained for the sake 
of protection, through the imitation of other beautiful 
species, which inhabit the same district and enjoy an 
immunity from attack by being in some way offensive 
to their enemies. 

The female of our orange-tip buttterfly, above re- 
ferred to, and of an American species (Anth. genutia) 
probably shew us, as Mr. Walsh 1ms remarked to me, 
the primordial colours of the parent - species of the 
genus ; for both sexes of four or five widely-distributed 
species are coloured in nearly the same manner. We 
may infer here, as in several previous cases, that it is 
the males of Anth. cardamines and genutia which have 
departed from the usual type of colouring of their genus. 
In the Anth. sara from California, the orange-tips have 
become partially developed in the female ; for her wings 
are tipped with reddish-orange, but paler than in the 
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raalfs, and slightly different in some other respects. In 
an allied Indian form, the Ijphias glaucippe^ the orange- 
tips are fully developed in bpth sexes. In this Iphias 
the under surface of the wings marvellously resembles, 
as pointed out to me by Mr. A. Butler, a palo-(;oloured 
leaf; and in our English orange-tip, the under surfa(^e 
resembles the flower-head of the wild parsley, on which 
it may be seen going to rest at night.® The same 
reaii^ming power whicli compels us to believe that the 
lower surfaces have here been coloured for the sake of 
protection, leads us to deny that the wings have been 
tipped, especially when this character is confined to the 
males, with bright orange for the same purpose. « 

Turning now to Moths : most of these rest motion- 
less ^\ith their wings depressed during the whole or 
greater part of the day ; and the upper surfaces of their 
wings are often shaded and coloured in an admirable 
manner, as j\[r. Wallace has remarked, for escaping 
detection. With most of the Bombycidse and "Noc- 
tuidaB,"^ when at rest, th& front-wings overlap and 
conceal the hind-wings; so that the latter might be 
brightly coloured without much risk ; and they 
are thus coloured in many species of both families. 
During the act of flight, moths would often be able 
to escape from their enemies ; nevertlieless, as the 
hind-wings are then fully exposed to view, their bright 
colours must generally have been acquired at the^ 
cost of sorqe little risk. But the following fact shews 
us how cautious we ought to be in drawing conclu- 
sions on this head. The common yellow under-wings 


® See the interesting observations by Mr. T. W. Wood, ‘ The Stu^ 
dent/ Sept. 1868, p. 81. 

7 Mr. Wallace in ‘Hardwicke’s Science Gossip,’ Sept. 1867, p. 193. 
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(Tripliaena) often fly about during the day or 4?arly 
evening, and are then conspicuous from the colour of 
their hind-wings. It would naturally be thoiiglit that 
this would be a iiOtij|rce of danger ; but Mr. J. Jeniier 
Weir believes that it actually serves them as a means 
of escape, for birds strike at these brightly coloured and 
fragile surfaces, instead of at the body. For instance, 
Mr. Weir turned into his aviary a vigorous specimen of 
Tripha^na pronuha, which was instantly pursued by 
a robin ; but the bird’s attention being caught by the 
coloured wings, the moth was not captured until after 
about fifty attem()ts, and small portions of the wings 
w^re repeatedly brokeji off. He tried the same experi- 
ment, in the open air, with a T. fimbria and swallow; 
but the large ^ize of this moth probably interfered 
with its capture.® We are thus reminded of a state- 
ment made by Mr. Wallace,® namely, that in the Bra- 
zilian forests and Malayan islands, many common and 
highly-decorated butterflies are weak flyers, though fur- 
nished with a broad expamse of wings ; and they ‘‘ are 
“often captured with pieiced and broken wings, as if 
/’they had been seized by' birds, from which they had 
“ escaped : if the wings had been much smaller in pro- 
“ portion to the body, it seems probable that the insect 
“ would more frequently have been struck or pierced in 
“a vital part, and thus the increased expanse of the 
“ wings may have been indirectly beneficial.” 

Display , — The bright colours of butterflies and of 
some moths are specially arranged for display, whether 
or not they serve in addition as a protection. Bright 


® See also, on this subject, Mr. Weir’s paper in ‘ Transact. Exit. Soc.* 
1809, p. 23. 

^ ‘ Westminster Review,’ July, 1807, p. 10. 
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coloHvs would not H)e visible during the night ; and 
there can be no doubt that moths, taken as a body, are 
much less gaily decorated th%n butterflies, all of which 
are diurnal in their habits, lint the moths in certain 
families, such as the ZygcXnidae, various Sphjngldaj, 
XJraniidcTi, some Arctiidie and Saturniidce, fly about 
during the day or early evening, and many of these 
are extremely beautiful, being i'ar more bidghtly 
coloured than the strictly nocturnal kinds. ^ A few 
exceptional cases, houever, of brightly-coloured noc- 
turnal species have been recorded.^® 

There is evidence of another kind in regard to display. 
Butterflies, as before remarked, elevate their wii^s 
when at rest, and whilst basking in the sunshine often 
alternately raise and depress them, thu5 exposing to full 
view Loth surfaces ; and although the lower surface is 
often coloured in an obscure manner as a protection, 
yet in many species it is as highly coloured as the 
upper surface, and sometimes in a very different man- 
ner. In some tropical species the lower surface is <5Ven 
more brilliantly coloured than the upper.^^ In one 
English fritillary, the Argyuiiis aglaia, the lower sur- 
face alone is ornamented witli shining silver discs. 
Nevertheless, as a general rule, the upper surface, 
which is probably the most fully exposed, is coloured 
more brightly and in a more diversifled manner than 
the lower. Hence the lower surface generally affords 

For instance, Lithosia; but Prof. Westwood (‘Modem Class, of 
Insects,* vol. li. p. 390) seems surprised at this case. On the relative 
colours of diurnal and nocturnal Lepidoptera, see ibid. p. 333 and 392 ; 
also Harris, ‘ Treatise on the Insects of New England, ’ 1842, p. 315. 

** Such diiferepces between the upper and lower surfaces of the 
wings of several species of Papilio, may be seen in the beautiful plates 
to Mr. Wallace’s Memoir on the Papilionida of the Malayan Kegiou, 
in * Transact. Linn. Soo.* vol, xxv. part i. 1865. 



CifAP. XL 


* BUTTERFLIES AND MOTHS. 


397 


to entomologists the most useful character for detef;ting 
the affinities of the various species. 

Now if we turn to the enormous group of moths, 
which do not habitually, expose to full view the under 
surfaces of their wings, this side is very rarely, as I hear 
from Mr. Stainton, coloured more brightly than the 
upper side, or even with equal brightness. Some ex- 
ceptions to the rule, either real or apparent, must bo 
noticed^as that of Hypof^ra, specified by Mr. Worm1\l(l.^'^ 
Mr. K. Trimen informs me that in Guenee’s great work, 
three moths are figured, in which the under surface is 
much the most brilliant. For instance, in the Australian 
G&strophora the uppei; surface of the fore-wing is pale 
greyish-ochreou^ while the lower surface is magnificently 
ornamented by an ocellus of cobalt-blue, placed in the 
midst of a black mark, surrounded by orange-yellow, 
and this by bluish-white. But the habits of these 
three moths are unknown; so that no explanation 
can be given of their unusual stylo of colouring. Mr. 
Trimen also informs me that the lower surface of the 
wings in certain other Geometroe and quadrifidNoctum 
are either more variegated or more brightly-coloured 
than the upper surface ; but some of these species have 
the habit of ‘‘ holding their wings quite erect over their 
‘‘ backs, retaining them in this position for a considerable 
“ time,” and thus exposing to view the under surface. 
Other species when settled on the ground or herbage 
have the habit of now and then suddenly and slightly 
lifting up their wings. Hence the lower surface of the 
wings being more brightly-coloured than the upper sur- 


^2 ‘ Proc. Ent. Soc.* March 2nd, 1868. 

See also an account of the S. American genus Erateina (one of 
the Geometraj) in ‘ Transact. Ent. Soc.* new series, vol. v. pi. xv. and 

XVI. 
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face^n certain moflis is not so anoinalons a circum- 
stance as it at first appears. The Satiirniidse include 
some of the most beautiful of all moths, their wings 
being decorated, as in our Britisli Emperor moth, with 
fine ocelli ; and Mr. T. W. Wood observes that they 
resemble biftterflies in some of their movements ; ‘‘ for 

instance, in the gentle waving up and down of the 
“ wings, as if for display, which is more characteristic 
‘‘ of fiiurnal than of nocturnal Eepido})tera.” 

It is a singular fact that no British moths, nor as 
far as I can discover liardly any foreign species, which 
are brilliantly coloured, differ mucli in colour according 
to sex; though this is the case with many brilliant but- 
terflies. The mal(,', however, of one American motli, the 
Saturnia lo, is described as having its fore-wings deep 
yellow, curiously marked with purplish-red spots ; whilst 
the wings of the female are purple- brown, marked with 
grey lines.^^ The British moths which differ sexually in 
colour are all brown, or various tints of dull yellow, or 
nearly white. In several sjiecies the males are much 
darker than the females,^® aifd these belong to groups 
which generally fly about during the afternoon. On the 
other hand, in many genera, as Mr. Stainton informs me, 

n t Proc. Ent. Soc. of London,* Jnly G, 18G8, p xxvii. 

llariis, ‘ Treutiiac,’ &o., edited by Flint, 18()2, p. 395. 

For instance, I observe in my son’s cabinet tbat the males nre 
darker than the females m the Lasiocampa quercusy Odonentis pottUoria, 
Hypogymna dispar^ Basydiira pudibunday and Cycma mendica. In this 
latter species the difleiciice in colour between the two sexes is^trongly 
marked ; and Mr. Wallace informs me that we here have, as he believes, 
an instance of protective mimickry confined to one sex, as will hereafter 
be more fully explained. The white female of the Cycnia resembles 
the very common Spilosoma menthraati, both sexes of which are white ; 
and Mr. Stainton observed that this latter moth was rejected with utter 
disgust by a whole brood of young turkeys, which weie fond of eating 
other motlis ; so that if the Cycnia was commonly mistaken by Briti'sh 
birds for the Spilosoma, it would escape being devoured, and its white 
deceptive colour would thus be highly beneficial. 
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the males have tlie hind-wings whiter than those of 
the female — of which fact Agrotis exclamationis offers a 
good instance. The males are thus rendered more 
conspicuous than the feqaaL's, wliilst flying about in 
the dusk. In the Ghost Moth {Hepialus liumuli) the 
difference is more strongly marked; the males being 
white and the females yellow with darker markings. 
It is difficult to conjecture what the meaning can be 
of these.differences between the sexes in the shades of 
darkness or lightness ; but we can hardly suppose that 
they are the result of mere variability with sexually- 
limited inheritance, independently of any benefit thus 
dertved. , 

From the foregoing statements it is impossible to 
admit that the brilliant colours of butterflies and of 
some few moths, have commonly been acquired for the 
sake of protection. We have seen that their colours 
and elegant patterns are arranged and exhibited as 
if for display. Hence I am led to suppose that the 
females generally prefer, or are most excited by the 
more brilliant males ; foF on any other supposition 
the males would be ornamented, as far as we can 
see, for no purpose. We know that ants and certain 
lamellicorii beetles are capable of feeling an attachment 
for each other, and that ants recognise their fellows 
after an interval of several months. Hence there is no 
abstract improbability in the Lepidoptcra^ which pro- 
Tbably stand nearly or quite as high in the scale as these 
insects, liaving sufficient mental capacity to admire 
bright colours. They certainly discover flowers by 
.colour, and, as I have elsewhere shewn, the plants 
which are fertilised exclusively by the wind never have 
a conspicuously-coloured corolla. The Humming-bird 
Sphinx may often be seen to swoop down from a distance 
on a bunch of flowers in the midst of green foliage ; 
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and 4 have been a^ured by a friend, that these moths 
repeatedly visited flowers painted on the walls of a room 
in the South of France. The common white butterfly, 
as I hear from Mr. Uoubleday, oftcm flies down to a bit 
of paper on the ground, no doubt mistaking it for one of 
its own species. Mr. Collingwood in speaking of the 
difficulty of collecting certain butterflies in the Malay 
Archipelago, states that “ a dead specimen pinned upon 
" a (sunspicuous twig will oftenp arrest an insect of the 
“ same species in its headlong flight, and bring it down 
“ within easy reach of the net, especially if it be of the 
‘^opposite sex.” 

The courtship of butterflies is a prolonged affair. The 
males sometimes fight together in rivalry ; and many 
may be seen pursuing or crowding round the same 
female. If, then, the females do not prefer one male to 
another; the pairing must be left to more chance, and 
this does not appear to me a probable event. If, on the 
other hand, the fcmialcs liabitnally, or even occasionally, 
prefer the more beautiful males, the colours of the latter 
will have been rendered brighter by degrees, and will 
have been transmitted to both sexes or to ono sex, 
according to which law of inheritance prevailed. The 
process of sexual selection wjll liave been much facili- 
tated, if the eonclusions arri\otl at front various kinds of 
evidence in the supplement to the ninth .chapter can bo 
trusted ; namely that the males of mahy Lepidoptera, 
at least in the imago state, greatly exceed in number 
the females. 

Some facts, however, are opposed to the belief that 
female butterflies prefer the more beautiful males ; thus, 
as I have been assured by several observers, fresh females 
may frequently be seen paired with battered, faded or 


‘ Rambles of a Naturalist in the Chinese S.Ois,* 18G8, p. 182. 
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dingy males ; but this is a circuml^tance whicli o«)uld 
hai'dly fail often to follow from the males emerging 
from their cocoons earlier tjian the females. ^V ith moths 
of the family of the Bombycidm, the sexes pair imme- 
diately lifter assuming the imago state ; for they (‘annot 
feed, owing to the rudimentary condition of their mouths. 
The females, as several entomologists have remarked 
to me, lie in an almost torpid state, and appear not to 
evince Uie least choice^ in regard to their ])artrters. 
This is the case witli tlie common silk-moth {B. mori), 
as I liave been told by some continental and English 
breeders. l)r. Wallace, who has had such immense 
experience in breeding J5om6ya5 cynthia, is convin(*ed 
that the females evince no choice or preference, lie 
has ke[)t above 3t)0 of these moths living together, and 
has often found the most vigorous females mated with 
stunted males. The reverse apparently seldom locciirs ; 
for, as he believes, the more vigorous males pass over the 
weakly females, being attracted by those endowed with 
mostf vitality. Although we have been indirecdly in- 
duced to believe that the fdmales of many species prefer 
the more beautiful males, I have no reason to suspect, 
either with moths or butterflies, that the males are 
attracted by the beauty of the females. If the more 
beautiful females had been continually preferred, it is 
almost certain, from the colours of butterflies being so 
frequently transmitted to one sex alone, that the females 
^vould often have been rendered more beautiful than 
their male partners. But this does not occur except in 
a few instances; and these can be explained, as we 
shall presently see, on the principle of mimickry and 
protection.^ 

As sexual selection primarily depentls on variability, 
a few words must be added on this subject. In respect 

VOL. I. 2d. 
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to Colour there is nft difficulty, as any number of highly 
variable Lepidoptera could be named. One good in- 
stance will suffice. Mr. Bate^ shewed me a whole series 
of specimens of Papilio sesostris and cliildrenee ; in the 
latter the males varied much in the extent of tUe beau- 
tifully enamelled green patch on the fore-wings, and 
in the size of the white mark, as well as of the splendid 
crimson stri[)e on the hind-wings; so that there was 
a g?^eat contrast between the most and least gaudy 
males. The male of Papilio sesostris, though a beautiful 
insect, is much less so than P. cliildrense. It likewise 
varies a little in the size of the green patch on the fore- 
wings, and in the occasional /ippearance of a sn^all 
crimson stripe on the hind-wings, borrowed, as it \vould 
seem, from its own female ; for the females of .this and 
of many other species in the iKneas group possess this 
crimson stripe. Hence between the brightest spe(*imcns 
of P. sesostris and the least bright of P. childrenw, there 
was but a small interval ; and it w^as evident that as far 
as mere variability is concerned, there would be no 
difficulty in permanently increasing by means of selec- 
tion the beauty of either species. The variability is 
here almost confined to the male sex; but T\Ir. AV allace 
and Mr. Bates liave shewm that the females of some 
other species are extremely variable, the males being 
nearly constant. As I have before mentioned the G host 
Moth (Hepialus hamuli) as one of the best instances in 
Britain of a difference in colour between the sexes ol 
moths, it may be worth adding^* that in the Shetland 

Wallace on the Papilionidfo of the Malayan Region, in ‘ Transact, 
Innn. Soc.’ vol. xxv. 180.% p. 8, 36. A striking case of a raie variety, 
stiictly intermediate between two other ell- marked f|jnale vai iel ies, 
is given by Mr. Wallace. Sec also Mr. Bates, in ‘ Pioc. Entoinolog. 
Soc.* Nov. 19th, 1866, p. xl. 

Mr. R. MacLacidun, ‘Transact. Ent. Soc.’ vol. ii, part Gth, 3rd 
series, 1866, p. 459*. 



Cjiap. XI. 


BDTTERFLrtlS AND MOTHS. 


403 


Islands, males are frequently found wliicli cldsely 
resemble tbe females. In a future chapter 1 shall have 
occasion to shew that the beautiful eye-like spots or 
ocelli, so common on the wings of many Lepidoptera, 
are eminently variable. 

On the whole, although many serious objections may 
be urged, it seems probable that most of the species of 
Lepidoptera which are brilliantly coloured, owe flieir 
colours to sexual selection, excepting in (pertain cases, 
presently to be mentioned, in which conspicuous colours 
are beneficial as a protection. From the ardour of the 
m^le throughout the ejiimal kingdom, he is generally 
willing to accept^any female ; and it is the female which 
usually exerts a choice. Hence if sexual selection has 
here acted, the male, when the sexes difier, ought to be 
tlie most brilliantly coloured; and this undoubtedly is 
the ordinary rule. When the sexes are brilliantly co- 
loured and resemble each other, the cliaracters ac^quired 
by the males appear to have been transmitted to both 
sexes. But will this explanation of the similarity and 
dissimilarity in colour between the sexes suffice ? 

The males and females of the same species of butterfly 
are known in several cases to inhabit different stations, 
the former commonly basking in the suu shine, the latter 
haunting gloomy forests. It is therefore possible that 
^iflereut conditions of life may have acted directly on 
the two sexes ; but this is not probable, as in the adult 
state they are exposed during a very short period to 
difierent conditions ; and the larvm of both are ex- 
posed to the same conditions. Mr. Wallace believes 


II. W. Bates, ‘The Naturalist on the Anmzous/ vol. ii. 1803, 
p. 228. A. R. Wallace, in ‘ Tran.sact. Linn. Soc.’ vol xxv. 1805, p. 10 
21 On this whole subject see ‘ Hie Variation of Animals and Plants 
under Domestication,* vol. ii. 1868, chap, xxiii. 
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that* the lc8S brilliant colours of the female have been 
sp'^cially gained in all or almost all cases for the sake 
of protection. On the con tf ary it seems to me more 
probable that the males alone, in the large majority of 
cases, liavo acquired their bright colours through sexual 
selection, the females having been but little modified. 
Consequently the females of distinct but allied species 
ought to resemble each other much more closely than 
do t!ic males of the same species ; and this is th#' general 
rule. The females thus approximately show us the pri- 
mordial colouring of the parent-species of the group to 
which they belong. They have, however, almost always 
been modified to a certain extciit by some of the sucffes- 
sive steps of variation, through the, accumulation of 
which the males were rendered beautiful, having been 
transferred to them. Tlie males and females of allied 
though distinct species will also generally have been 
exposed during their prolonged larval state to different 
conditions, and may have been thus indirectly affected ; 
though with the males any flight change of colour thus 
caused will often have been completely masked by the 
brilliant tints gained through sexual selection. When 
we treat of Birds, I shall have to discuss the whole 
question whether the difierences in colour between the 
males and females have been in part specially, gained 
by the latter as a protection; so that I will here only 
give unavoidable details. 

In all cases when the more common form of equaf 
inheritance by both sexes has prevailed, the selection of 
bright-coloured males wctuld tend to make the females 
bright-coloured ; and the selection of dull-coloured fe- 
males would tend to make the males dull. If both pro- 
cesses were carried on simultaneously, they would tend 
to neuti’alise each other. As far as I can see, it would 
be extremely difficult to change through selection the 
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one form of inheritance into the •other. But hy the 
selection of successive variations, which were from the * 
first sexually limited in theii^ transmission, there wonhl 
not be the slightest difficulty in giving brighf colours to 
the males alone, and at the same time or subsequently, 
dull colours to the females alone. In this latter manner 
female butterflies and moths may, as I fully admit, have 
been rendered inconspicuous for the sake of protection, 
and wiejely different from their males. • 

Mr. Wallace ^ has argued with much force in favour 
of his view that when the sexes differ, the female has 
been specially modified for the sake of protection ; and 
tlftit this has been effected by one form of inheritance, 
namely, the transmission of characters to both sexes, 
having been clfanged through the agency of natural 
selection into the other form, namely, transmission to 
one sex. I was at first strongly inclined to accept this 
view ; but the more I have studied the various classes 
throughout the animal kingdom, the less probable it 
has appeared. Mr. Wallace urges that both sexes of 
the Heliconidm, Danaidm, *AGrwidm are equally brilliant 
because both are protected from the attacks of birds 
and other enemies, by their offensive odour ; but that 
in other groups, which do not possess this immunity, 
the females have been rendered inconspicuous, from 
having more need of protection than the males. This 
supposed difference in the “ need of protection by the 
two sexes ” is rather deceptive, and requires some 
discussion. It is obvious that brightly-coloured indi- 
viduals, whether males or females, would equally attract, 
and obscurely-coloured individuals equally escape, the 


22 A. K. Wallace, in ‘ The Journal of Travel,' vol. i. 1868, p. 88. 
‘Westminster Review,’ July, 1867, p. .37. See also Messrs. Wallace 
and Bates iu ‘ Proc. Ent. Soo.' Nov. 19th, 1866, p. xxxix. 
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attention of their Enemies. But wo are concerned 
with the effects of the destruction or preservation of 
certain individuals of either* sex, on the character of 
the race. 'With insects, after the male has fertilised 
the female, and after the latter has laid heu eggs, 
the greater or less immunity from danger of either sex 
could not possibly have any effect on the offspring. 
Before the sexes have performed their proper functions, 
if tlxjy existed in equal numbers and if they ^trictly 
paired (all other circumstances being the same), the 
preservation of the males and females would be equally 
important for the existence of the species and for the 
character of the offspring. But with most animals, us 
is known to be the case with the domestic silk-moth, 
the male can fertilise two or three females ; so that the 
destruction of the males would not be so injurious to 
the species as that of the females. On the other hand, 
Dr. Wallace believes that with moths the progeny from 
a second or third fertilisation is apt to be \Aeakly, and 
therefore would not have so good chance of surviving. 
When the males exhst in mucR greater numbers than the 
females, no doubt many males might be destroyed with 
impunity to the species ; but I cannot see that the 
results of ordinary selection for the sake of protection 
would be influenced by the sexes existing in unequal 
numbers; for the same proportion of the more con- 
spicuous individuals, whether males or females, would 
probably be destroyed. If indeed the males presented 
a greater range of variation in colour, the result would 
be different ; but we need not here follow out such com- 
plex details. On the whole I cannot perceive that an 
inequality in the numbers of the two sexes would in- 
fluence in any marked manner the effects of ordinary 
selection on the character of the offspring. 

Female Lepidoptera require, as Mr. Wallace insists, 
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some days to deposit tlicir fertiliseti ova and to search 
for a proper place; during this period (whilst the life" 
of the male was of no importance) the brighter-coloured 
females would be ex{)Osed to danger an(t would be 
liable Jbo be destroyed. The dullei-coloured female's on 
the other hand would survive, and thus would in- 
fluence, it might bp thought, in a marked manner tlie 
character of the species, — either of botli sexes or of 
one sejf, according to #»vhich form of inheritances pre- 
vailed. But it must not be forgotten that the males 
emerge from the cocoon-state some days before the 
females, and during this j)eriod, wliilst the unborn 
females were safe, the brighter-coloured males would be 
exposed to danger; so that ultimately both sexes would 
probably bo e3?\msed during a yearly equal length of 
time to danger, and the elimination of conspicuous 
colours would not be much more effective in the one 
than the other sex. 

It is a more important consideration that female 
Lepido[)tera, (Is Mr. Wallace remarks, and as is known 
to every collector, are ®generally slower flyers than 
the males. Consequently the latter, if exposed to 
greater danger from being consi)icuously coloured, 
might bo able to escape from their enemies, whilst the 
similarly-coloured females would be destroyed ; and thus 
the females would have the most influence in modi- 
fying the colour of their progeny. 

There is one other consideration: bright colours, as 
far as sexual selection is concerned, are commonly of 
no service to the I'emales ; so that if the latter varied 
in brightness, and the variations were sexually limited 
in their transmission, it would depend on mere chance 
whether the females had their bright colours increased ; 
and this would tend throughout the Order to diminish 
the number of species with brightly-coloured females 
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in comparison witli Ihe species having brightly-coloured 
males. On the other hand, as bright colours are sup- 
posed to be highly serviceable to the males in their 
love-struggles, the brighter males (as we shall see 
in the chapter on Birds) although exposed to. rather 
greater danger, Avould on an average procreate a greater 
number of ofispring tlian the duller males. In this 
case, if the variations were limited in their transmission 
to the male sex, the males atene would be rendered 
more brilliantly coloured ; but if the variations were 
not thus limited, the preservation and augmentation of 
such variations would depend on whether more evil was 
caused to the species by the females being rendered 
conspicuous, than good to the males by certain indivi- 
duals being successful pver their rivals. ** 

As there can hardly bo a doubt that both sexes of 
many butterflies and moths have been rendered dull- 
coloured for the sake of protection, so it may have 
been with the females alone of some species in which 
successive variations towards dullness first appeared 
in the female sex and were Vrom the first limited in 
their transmission to the same sex. If not thus limited, 
both sexes would become dull-coloured. We shall 
immediately see, when we treat of mimickry, that 
the females alone of certain butterflies have been ren- 
dered extremely beautiful for the sake of protection, 
without any of the successive protective variations 
having been transferred to the male, to whom they 
could not possibly have been in the least degree injuri- 
ous, and therefore could not have been eliminated 
through natural selection. Whether in each particular 
species, in which the sexes difler in colour, it is the 
female which has been specially modified for the sake 
of protection ; or whether it is the male which has been 
specially modified for the sake of sexual attraction, the 
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female having retained her primoMial colouring »only 
slightly changed throngh the agencies heiore alluded 
to ; or whether again both sexes have been modified, 
the female for protection and the male for sexual attrac- 
tion, can only be definitely decided when we know the 
life-history of each species. 

Without distinct evidence, I am unwilling to admit 
that a double process of selection has long been going ^ 
on witl^a multitude of aipecies, — the males having i)een 
rendered more brilliant by beating their rivals ; and the 
females more dull-coloured by having escaped from their 
enemies. We may take as an instance the common brim- 
stone butterfiy (Gonept^ryx), which appears early in the 
spring before an^ other kind. The male of this species 
is of a far more intense yellow than the female, though 
she is almost equally conspicuous; and in this case it 
does not seem probable that she specially acquired 
her pale tints as a protection, though it is probable 
that the male acquired his bright colours as a sexual 
attraction. The female of Anthocharis cardamines does 
not possess the beautiful dVange tips to her wings with 
which the male is ornamented ; consequently she closely 
resembles the white butterflies (Pieris) so common in 
our garilens ; but we have no evidence that this resem- 
blance is beneficial. On the contrary, as she resembles 
both sexes of several species of the same genus inhabit- 
ing various quarters of the world, it is more probable 
that she has simply retained to a large extent her 
primordial colours. 

Various facts support the conclusion that with the 
greater number of brilliantly-coloured Lepidoptera, it 
is the male which has been modified ; the two sexes 
having come to differ from each other, or to resemble 
each other, according to which form of inheritance has 
prevailed. Inheritance is governed by so many un- 
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kno^n laws or coiiclitions, that they seem to iis to he 
most capricious in their action ; ^ and we can so far 
understand how it is that with closely-allied species the 
sexes of some differ to an astonishing degree, whilst 
the sexes of others are identical in colour, ^s the 
successive steps in the process, of variation are neces- 
sarily all transmitted t\\rough the female, a greater 
or less number of such steps might readily become 
devAoped in her; and thus '^\e can undersUind the 
frequent gradations from an extreme difference to no 
difference at all between the sexes of the species within 
the same group. Tliese oases of gradation are much 
too common to favour the supposition that we here ^ee 
females actually undergoing the process of transition 
and losing their brightness for the Sriko of protection ; 
for we have every reason to conclude that at any 
one time the greater number of spe(*ies are in a fixed 
condition. With respci^t to the dificrences between the 
females of the species in the same genus or family, we 
can perceive that they depend, at least in part, on the 
females partaking of the colours of their respective 
males. This is well illustrated in those groups in which 
the males are ornamented to an extraordinary degree ; 
for the females in these groups generally partake to a 
certain extent of the splendour of their male partners. 
Lastly, wo continually find, as already remarked, that 
the leinales of almost all the species in the same genus, 
or even family, resemble each other much more closely 
in colour than do the males; and this indicates that 
the males have undergone a greater amount of modifi- 
cation than the females. 


** ‘The Variation of Animals and Plants under Domebtication, 
Yol. ii. chap. xii. p. 17 . ' 
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Mimiclcry , — This principle was first made clear ifi an 
admirable paper by Mr. Bates, who thus threw a flood 
of light on many obscure ^^problems. It had previously 
been observed that certain butterflies in America 
belongjng to quite distinct families, resembled the Heli- 
conidse so closely in every stripe and shade of colour 
that they could not be distinguished except hy an 
experien(*ed entomologist. As the Heliconidre are 
coloured in their usual inanner, whilst the others depart 
from the usual colouring of the groups to which they 
belong, it is clear that the latter are the imitators, and 
the Heliconidm the imitated. Mr. Bates further observed 
that the imitating species are comparatively rare, whilst 
the imitated suarm in lai'ge numbers; the two sets 
living mingled fogether. TVom tlie fact of the Iloli- 
conidm being conspicuous and beautiful insects, jet 
so numerous in individuals and species, he concluded 
that they must be protected from the attacks of birds 
by some secretion or odour ; and this hypotliosis has 
noyt been confirmed by a considerable boily of curious 
evidence.'^ From these Oonsiderations Mr. Bates in- 
ferred that tlie butterflies which imitate the protected 
species had acquired their present marvellously decep- 
tive appearance, througli variation and natural selection, 
in order to be mistaken for the protected kinds and 
thus to escape being devoured. No explanation is 
here attempted of the brilliant colours of the imi- 
• tated, but only of the imitating butterflies. We must 
account for the colours of the former in the same 
general manner, as in the cases previously discussed in 
this chapter. Since the publication of Mr. Bates’ paper, 
similar and equally striking facts have been observed 


2^ * Transact. Linn. Soc.* vol. xxiii. 18G2, p. 495. 
‘ Proc. Ent. Soc.' Dec. 3rd, 18U0> p. xlv. 
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by Mr. Wallace in the Malayan region, and by 
Mr. Trimen in South Africa. 

As some writers ^ have felt^ much difficulty in under- 
standing ht)w the first steps in the process of mimickry 
could have been effected through natural selection, it 
may be well to remark that the process probably has 
never commenced with forms widely dissimilar in colour. 
But with two species moderately like each other, the 
closest resemblance if beneficial to either forqa could 
readily be thus gained ; and if the imitated form was 
subsequently and gradually modified through sexual 
selection or any other means, the imitating form would 
be led along the same track, and thus be modified 4o 
almost any extent, so that it might ultimately assume 
an appearance or colouring wholly urfiike that of the 
other members of the group to which it belonged. As 
extremely slight variations in colour would not in many 
cases suffico to render a species so like another pro- 
tected species as to lead to its preservation, it should 
be remembered that many species of ^ Lepidoptera‘ are 
liable to considerable and abrupt variations in colour. 
A few instances have been given in this chapter ; but 
under this point of view Mr. Bates’ original paper on 
mimickry, as well as Mr. Wallace’s papers, should be 
consulted. 

In the foregoing cases both sexes of the imitating 
species resemble the imitated; but occasionally the 


26 * Transact. Linn. Soc.* vol. xxv. 1805, p. 1 ; also ‘ Transact. Ent. 
Soc.* vol. iv. (3rd series), 1807, p. 301. 

27 See an ingenious article entitled, “ Difficulties of the Theory of 
Natural Selection,’* in the ‘Month,’ 1869. The writer strangely sup- 
poses that I attribute the variations in colour of the Lepidoptera, by 
which certain species belonging to distinct families have coiuo to 
resemble others, to reversion to a common progenitor ; but there is no 
more reason to attribute these variations to reversion than in the case 
of any ordinary >ariation. 
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female alone mocks a brilliantly-coroured and protScted 
species inhabiting the same district. Consequently the 
female differs in colour fwm her own male, and, which 
is a rare and anomalous circumstance, is the more 
brightly-coteured of the two. In all the few species of 
PieridoD, in which the female is more conspicuously 
coloured than the male, she imitates, as I am informed 
by Mr. Wallace, some protected species inhabiting the 
same region. The female of Diadema anomala i9 rich 
purple-brown with almost the whole surface glossed with 
satiny blue, and she closely imitates the lEtii'ploe.a rnida- 
mu8y “one of the commonest butterflies of the East;’’ 
w’liilst the male is br(iDzy 6r olive-brown, with only a 
slight blue gloss on the outer parts of the wings.^*^ 
Both sexes of this Diadema and of J9. bolina follow 
the same habits of life, so that the differences in colour 
between the sexes cannot bo accounted for by exposure 
to different conditions even if this explanation were 
adgiissible in other instances. '® 

The above cases of female butterflies which are more 
brightly-coloured than the males, shew us, firstly, that 
variations have arisen in a state of nature in the female 
sex, and have been transmitted exclusively, or almost ex- 
clusively, to the same sex ; and, secondly, that this form 
of inheritance has not been determined through natural 
selection. For if we assume that the females, before 
they became brightly coloured in imitation of some pro- 
tected kind, were exposed during each season for a longer 
period to danger than the males ; or if we assume that 


28 Wallace, “Notes on Eastern Buttei-flies,” ‘Transact. Ent. Soc.’ 
18(59, p 287. 

29 Wallace, in ‘Westminster Review,* July, 1807, p. 37; and in 
‘ Journal of Travel and Nat. Ilist.* vol. i. 1868, p. 88. 

30 See remarks by Messrs. Bates and Wallace, in ‘ Proo. Ent. Soc.* 
Nov. 19, 1866, p. xxxix. 



414 SEXUAL SELfiCTIOX. ^ ^ Part II. 

f r 

tliey*^ could not escape so swiftly from their enemies, 
we can understand how they alone might originally 
have acquired through natural selection and sexually- 
limited inlieritance their present protective colours. 
But except on the principle of these variations having 
been transmitted exclusively to the female offspring, 
we cannot understand why the males should have re- 
mained dull-coloured ; for it would surely not have 
been' in any way injurious to ^ach individual male to 
have partaken by inheritance of the protective colours 
of the female, and thus to have had a better chance 
of escaping destruction. In a group in which brilliant 
colours are so common as Vvith butterllies, it cannot be 
supposed that the males have been kept dull-coloured 
through sexual selection by the females rejecting the 
individuals which were rendered as beautiful as them- 
selves. We may, therefore, conclude that in these cases* 
inheritance by one sex is not due to the modification 
through natural selection of a tendency to equal inherit- 
ance by both sexes. 

It may be well here to give an analogous case in 
another Order, of characters acquired only by the female, 
though not in the least injurious, as far as we can judge, 
to the male. Amongst the Phasmidae, or spectre-insects, 
Mr. Wallace states that ‘‘it is often the females alone 
“ that so strikingly resemble leaves, while the males show 
“only a rude approximation.” JSfow, wliatever may be 
the habits of these insects, it is highly improbable that 
it could be disadvantageous to the males to escape de- 
tection by resemblfng leaves.'^^ Hence we may conclude 

** See Mr. Wallace in ‘Westminster Keview,’ July, 1867, p, 11 and 
37. The male of no butterfly, as Mr. Wallace informs me, is known to 
differ in colour, as a protection, from the female ; and he asks me how 
I can explain this fact on the principle that one sex alone lias varied 
and has transmitted its variations exclusively to the same sox, without 
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that the females alone in this latte? as in the preT^ions 
cases originally varied in certain characters ; these cha- 
racters having been presq^ved and augmented through 
ordinary selection for the sake of protectiorf and from 
the first transmitted to the female offspring alone. 

Bright Colours of Caterpillars . — Whilst reflecting on 
the beauty of many butterflies, it occurred to me that 
some catei-pillars were* splendidly coloured, and as 
sexual selection could not possibly have here acted, 
it appeared rasli to attribute the beauty of the mature 
insect to this agency, unless the bright colours of their 
lai’vae could be in some maimer explained. In the first 
place it may be <jbscrved that tlie colours of caterpillars 
do not stand iif any close correlation with those of the 
mature insect. Secondly, their bright colours do not 


the Old of scloction to check the variutioTis being inherited by tlie 
other sex. No doubt it it could be shewn that the females of very 
many species liad been rendered beautiful through protective mimickry, 
but that tin's has never occurred ivitli tlie males, it would be a serious 
diHiculty. But the number of cases as yet known hardly sufliocs for a 
fair judgment. We can sec that the males, from having the power of 
flying more swiftly, and thus escaping tlanger, would not be so likely 
as the females to have had their colours modified for the sake of protec- 
tion ; but this would not in the least have interfered with their receiving 
protective colours through inheritance from the females. In the second 
place, it is prolmble that sexual selection would actually tend to prevent 
a beautiful male from becoming obscure, for tlie less brilliant individuals 
would be less attractive to the females. Supposing that the beauty of 
the male of any species had been mainly acquired through sexual 
selection, yet if this beauty likewise served as a protection, the acquisi- 
tion would have been aided by natural selection. But it would bo 
quite beyond our power to distinguish between the two processes of 
sexual and ordinary selection. Hence it is not likely that we sliould 
be able to adduce cases of the males having been rendered brilliant 
exclusively through protective mimickry, though this is comparatively 
easy with the females, which have rarely or never been rendered beau- 
tiful, as far as we can judge, for the sake of sexual attraction, although 
they have often received beauty through inheritance from their male 
parents. 
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serve in any ordinary manner as a protection. As an 
instance of this, Mr. Bates informs me that the most 
conspicuous caterpillar wliich^ he ever beheld (that of a 
Sphinx) lived on the large green leaves of a tree on the 
open llanos of South America ; it was about four^inches 
in length, transversely banded with black and yellow, 
and with its head, legs, and tail of a bright rod. Hence 
it caught the eye of any man w'ho passed by at the 
dista/ice of many yards, and no doubt of every passing 
bird. 

I then applied to Mr. Wallace, who has an innate 
genius for solving difficulties. After some consideration 
he replied : “ Most caterpillars require protection, as 
may be inferred from some kinds being furnished 
‘‘ with spines or irritating hairs, and ffom many being 
coloured green like the leaves on which they feed, 
or curiously like the twigs of the trees on which they, 
“ live.” I may add as another instance of protection, 
that there is a caterpillar of a moth, as I am informed 
by Mr. J. Mansel Weale, which lives on the mimosa's in 
South Africa, and fabricates for itself a case,^ quite iin*- 
distinguishable from the surrounding thorns. From 
such considerations Mr. Wallace thought it probable 
that conspicuously-coloured caterjjillars were protected 
by having a nauseous taste ; but as their skin • is ex- 
tremely tender, and as their intestines readily protrude 
from a w'ound, a 'slight peck from the beak of a bird 
would be as fatal to them as if they had been devoured. 
Hence, as Mr. Wallace remarks, distastefulness alone 
“ would be insufficient to protect a caterpillar unless 
‘‘ some outward sign indicated to its would-be destroyer 
“ that its prey was a disgusting morsel.” Under these 
circumstances it would.be highly advantageous to a 
caterj)illar to be instantaneously and certainly recog- 
nised as unpalatable by all birds and other animals. 
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Thus the most gaudy colours would Ibe serviceable, and 
might have been gained by vai-iation and the survival 
of the most casily-recognisod individuals. 

This hypothesis appears at first sight very bold ; but 
when it»was brought before the Entomological Society*i^ 
it was supported by various statements ; and Mr. J. 
Jenner Weir, who keeps a large number of birds in an 
aviary, has^made, as he informs me, numerous trials, 
and find^no exeeption to* the rule, that all caterpillars 
of nocturnal and retiring habits with sm'ooth skins, 
all of a gKeen colour, and all which imibite twigs, are 
greedily devoured by his birds. The hairy and spinose 
kinds are invariably rejegted, fts were four conspicuously- 
coloured species. When the birds rejected a caterpillar, 
they plainly shewed, by shaking their heads and cleans- 
ing their beaks, that they were disgusted by the taste.^ 
Three conspicuous kinds of caterpillars and moths were 
also given by Mr. A. Butler to some lizards and f!*ogs, 
’and were rejected ; though other kinds were eagerly 
eaten. Thus the probable truth of Mr. Wallace’s view 
is confirmed, namely, that (?ertain caterpillars have been 
made conspicuous for their own good, so as to be easily 
recognised by their enemies, on nearly the same prin- 
ciple that certain poisons are coloured by druggists for 
the good of man. This view will, it is probable, be 
hereafter extended to many animals, which are coloured 
in a conspiAious manner. 

Summary and Concluding Remarks on Insects . — 
Looking back to the several Orders, we have seen that 
the sexes often difier in various characters, the meaning 
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of which is not unclerstood. The sexes, also, often differ 
in their organs of sense or locomotion, so that the males 
may. quickly discover or reach the females, and still 
oftener in the males possessing diversified contrivances 
for retaining the females wlien found. But we^are not 
here much concerned with sexual differences of these 
kinds. 

In almost all the Orders, the males of sf>me species, 
even of weak and delicate kinds, are known to fee highly 
pugnacious'; and some few are furnished with special 
weapons for fighting with their rivals. But tlie law of 
battle does not prevail nearly so widely witli insects as 
with the higlier animals. Hence probaidy it is that the 
males have not often been rendered larger and stronger 
than the females. On the contrary they arc usually 
smaller, in order that they may be developed within a 
shorter time, so as to be ready in large numbers for the 
em^gence of the females. 

In two families of the Homoptera the males alone^ 
possess, in an efficient state, organs which may be called 
vocal ; and in three families of the Orthoptera the males 
alone possess stridulating organs. In both cases these 
organs are incessantly used during the breeding-season, 
not only for calling the females, but for charming or 
exciting them in rivalry with other males. No one 
who admits the agency of natural selection, will dispute 
that these musical instruments have been acquired 
through sexual selection. In four other Orders the 
members of one sex, or more comn)only of both sexes, 
are provided with organs for producing various sounds, 
whic‘h apparently serve merely as call-notes. • Even 
when both sexes are thus provided, the individuals 
which were able to make the loudest or most continuotis 
noise would gain partners before those which were less 
noisy, so that their organs have probably been gained 
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through sexual selection. It is iitstrutive to reflect 
on the wonderful diversity of the means for producing 
sound, possessed by the males alone or by both .sexes 
in no less than six Orders, and which were ‘possessed 
by at least one insect at an extremely remote geoljp- 
gical epoch. We thus learn how effectual sexual selec- 
tion has been in leading to modifications of structure, 
which sometimes, as with the Homoptera, are of an im- 
portant iiature. • • 

From the reasons assigned in the last chapter, it is 
probable wthat the great horns of the males of many 
latnellicorn, and some other beetles, have been ac- 
qifired as ornaments, po perhaps it may be with cer- 
tain other peculiarities confined to the male sex. From 
the small size of insects, we are apt to undervalue their 
appearance. If we could imagine a male Chalcosoma 
l(fig. 15) with its polished, bronzed coat of mail, and 
vast complex horns, magnified to the size of a horse or 
even of a dog, it would be one of the most imposing 
animals in the world. 

The colouring of insects is a complex and obscure* 
subject. When the male differs slightly from the female, 
and neither are brilliantly coloured, it is probable that 
the two sexes have varied in a slightly different manner, 
with the variations transmitted to the same sex, without 
any benefit having been thus derived or evil suffered. 
When the male is brilliantly coloured and differs con- 
spicuously from the female, as with some dragon-flies 
and many butterflies, it is probable that he alone has 
been modified, and that he owes his colours to sexual 
selection ; whilst the female has retained a primordial 
or very ancient type of colouring, slightly modified by 
the agencies before explained, and has therefore not 
been rendered obscure, at least in most cases, for the 
sake of protection. But the female alone has some- 

2 e^2 
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tiroes laeen coloui^d brilliantly so as to imitate other 
protected species inhabiting the same district. When 
the sexes resemble each other and both are obscurely 
coloured,' there is no doubt that they have been* in a 
m^iltitude of cases coloured for the sake of protection. 
So it is in some instances when both are brightly 
coloured, causing them to resemble surrounding objects 
such as flowers, or other protected species, or indirectly 
by giving notice to their enemies that they of an 
unpalatable^nature. In many other cases in which the 
sexes resemble each other and are brilliantly coloured, 
especially when the colours are arranged for display, w e 
may conclude that tliey have Ijeen gained by the m^le 
sex as an attraction, and have been transferred to both 
sexes. We are more especially led to this conclusion 
whenever the same type of coloration prevails through- 
out a group, and we find that the males of .some species 
differ widely in colour from the females, whilst both 
sexes of other species are quite alike, with intermediate 
gradations connecting these extreme states. 

^ In the same manner as •oright colours have often 
been partially transferred from ttie males to the females, 
so it has been nith the extraordinary horns of many 
lamellicorn and some other beetles. So, again, the 
vocal or instrumental organs proper to the males of 
the Horaoptera and Orthoptera have generally been 
transferred in a rudimentary, or even in a nearly perfect 
condition to the females ; yet not sufficiently perfect to 
be used for producing sound. It is also an interesting 
fact, as bearing on sexual selection, that the stridulating 
organs of certain male Orthoptera are not fully deve- 
loped until the last moult ; and that the colours of cer- 
tain Inale dragon-flies are not lully developed until 
some little time after their emergence from the pupal 
state, and when they are ready to breed. 
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Sexual selection implies that 
individuals are preferred by ^ 

with insects, when the sexes differ, u 
with rare exceptions, is the most orn|||k^l 
depaijbs most from the type to which tSe 
belongs; — and as it is the male which searches eagerly*^ 
for the female, we must suppose that the females habit- 
' ually or occasionally prefer the more beautiful males, 
and th§Lt these have thus acquired their beauty. ^ That 
the females in most or all the orders wOuld have the 
power of rejecting any particular male, is probable 
from the many singular contrivances possessed by the 
males, such as great ^ jaws? adhesive cushions, spines, 
elongated legs, &c., for seizing the female ; for these 
contrivances sBew that there is some difficulty in the 
act. In the case of unions between distinct sj)ecies, 

► of which many instances have been recorded, the 
female must have been a consenting party. Judging 
from what we know of the perceptive powers and 
affections of various insects, there is no antecedent im- 
probability in sexual selection having come largely into 
action ; but we have as yet no direct evidence on this 
head, and some facts are opposed to the belief. Never- 
theless, when we see many males pursuing the same 
female, we can hardly believe that the pairing is left to 
blind chance — that the female exerts no choice, and 
is not influenced by the gorgeous colours or other 
ornaments, with which the male alone is decorated. 

If we admit that the females of the Homoptera and 
Orthoptera appreciate the musical tones emitted by their 
male partners, and that the various instruments for this 
purpose have been jperfected througli sexual selection, 
there is little imptobability in the females of other 
insects appreciating beauty in form or colour, and con- 
sequently in such characters having been thus gained 
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by tfte males. ButVrom the circumstance of colour 
being so variable, and from its having been so often 
modifiej^ for the sake of protection, it is extremely 
difficult to*-decide in how large a proportion of cases 
sexjB^al selection has come into play. This is .more 
especially difficult in those Orders, such as the Orthop- 
tera, Hymenoptera, and Coleoptera, in which the two 
sexes rarely differ much in colour ; for we are thus cut ' 
off frcAn our best evidence of soflie relation between the 
reproduction \)f the species and colour. With the 
Coleoptera, however, as before remarked, it k in the 
great lamellicorn group, placed by some authors at 
the head of the Order, aitd in, which we sometime 
see a mutual attachment between the sexes, that wo 
find the males of some species possessing weapons for 
sexual strife, others furnished with wonderful horns, 
many with stridulating organs, and others ornamented • 
with splendid metallic tints. Hence it seems probable 
that all these characters have been gained throu^^h 
the same means, namely sexual selection. 

When we treat of Birds, we shall see that they pre- 
sent in their secondary sexual characters the closest 
analogy with insects. Thus, many male birds are 
highly pugnacious, and some are furnished with special 
weapons for fighting with their rivals. They .possess 
organs which are used during the breeding-season for 
producing vocal and instrumental music. They are 
frequently ornamented with combs, horns, wattles and 
plumes of the most diversified kinds, and are decorated 
with beautiful colours, all evidently for the sake of dis- 
play. We shall find that, as with insects, both sexes, 
in certain groups, are equally beautiful, and are equally 
provided with ornaments which are usually confined to 
the male sex. In other groups both sexes are equally 
plain-coloured and unornamented. Lastly, in some few 
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anomalous cases, the females are^ more beautifuP than 
the males. We shall often find, in the same group of 
birds, every gradation from no difference between the 
sexes, to an extreme difference. In the latter case we 
shall see that the females, like female insects, o^ten 
possess more or less plain traces of the characters which 
properly belong to the males. The analogy, indeed, in 
all these respects between birds and insects, is curiously 
close. 3 Wliatever explanation applies to the onj class 
probably applies to the other ; and this explanation, as 
we shall hereafter attempt to shew, is almost certainly 
sexual selection 


END OF VOL, I. 
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tion to As&yru in m49-5i. By A. H. IjAYAltD. Wifli Ulnstraiions. 

THREE YEARS* RESIDENCE*IN ABYSSINIA, with Travels 

m lliat Country By MANaFl LLD PAUlvY NS. With lllustratioBs. 

FIVE YEARS IN DAMASCUS, with Travels in Palmyra, 
I.EBAKON, and among the Giart Citii-s of Baaban and The Haukak. By 
REV. J L^ORTER. With lllubtrations. 

THE VOYAGE OF THE ‘ FOX * IN THE ARCTIC SEAS, 

and the Discoiery of the Fate of Sir John Franklin and his Companions. 
By SIR LEOPOLD iUcCI JN POCK. With Illustrations. 


REMINISCENCES OF ATHENS AND TUB MOREA, during 

Travels in Greece. By I.ORD CARNARVON. With Map. 

PEN AND PENCIL SKETCHES JN INDIA. By GENERAL 

MUNDY. With Illustrations. 


PHILOSOPHY IN SPORT, MADE SCIENCE IN EARNF-ST ; 

or, 'I he First Principles of Natural nnlosophy explained by the Toys and 
imports of Youth. By DU. PARIS. With Woodcuts. 

BLIND PEOPLE ; their Woiks and Ways. With Lives of some 

famous Blind Men. By REV. B. G. JOHNS. With Illubiiations. 

HORACE: A New Edition of tho Text. Edited by DEAN 

MILMAN. With 100 Woodcuts. 


THE BOOK OF THE CHURCH. By ROBERT SOUTHEY. 

A HANDBOOK. FOB YOt^O PAINTERS. By 0. R. 

LESLIE, R.A. With 24 Illustrations. r 

A GEOGRAPHICAL HANDBOOK OF FERNS, with Tables 

to show their Distribution. By K. M. LYELL. With a Fiontispicco. 

THE STORY OF THE LIFE OF LORD BACON. By W, 

HEPWORTH DIXON. 

THE SUB-TROPICAL GARDEN ; or, BEAUTY OP FORM 
in the FLOWER GABDEN, with Illustrations of aU the finer Plants usci 
for this purpose. By W. ROBINSON, F.I* 8 . With lllusirutiona 
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A SMALLER DICTIONARY OF THE BIBLE ; Its Antiquities, 

Geography, Biography, and Natural Uibtory, By BE. WM. SMi I’ll. With 
Maps aud Illustrations. 

A SMALLER CLASSICAI DICTIONARY OP MYTHOLOGY, 

BIOGRAPHY, AND GliOQBAPUY. By DE. WM.'SMim With 
2^ Woodcuts. 

A#8MALLER DICTIONARY OP GREEK AND RO&AN 

^ ANTIQUITIES. By BE. WM. SMITH. WiUi 200 Woodcuts. 

A SMALLER LATIN - ENGLISH DICTIONARY. With a 

Dictionary of Proper Names, and Tables ot the Roman Calendar, Measures, 
Weights, and Moneys. By BE. WM SMITH. 

A S]\fALLER ENGLISH-IaTIN DICTIONARY. By iJk. WM. 

• SMITH. , ^ 

THE ^TUDeSI"W HIBIE; An Epitome of the History op 
England. ByDAVIB HUME. Corrected and continued to 1868. With 
Woodcuts.* 

THE STUDENT S CONSTI-BUTIONAL HISTORY OF ENG- 
LAND. By HENRY* HALLAM. With the Author's latest Additions. 
Eilitcd by Ba. Wm. Smith. [/u the rnss. 

THE STUDENT’S HISTORY OP THE MIDDIiE AGES OP 
EUROPE By HENRY HALLAM. With the Author's Supplemental 
Notes. Edited by Be. Wm. Smith. ^ 

THE STUDENT’S HISTORY OF FRANCE. From the 

P^AiiLiEST Times to the Establishment op tub Second EMriBB, 1852. 
Wiih Woodcuts. I 

THE STUDENT’S HISTORY OF ROME. From the Earliest 

TiiiES TO THE Establishment of the Empiue. With Chapteis on tlic 
History of Literature and Art. By BEAN LIDDELL. With Woodcuts 

• 

THE STUDENT’S GIBBON; An Epitome op the History of 
the Decline A^D %tLL or the Roman Emfiub. By EDWARD GIBBON . 
With Woodcuts. 

THE STUDENT’S HISTORY OF GREECE. From the 

Earliest Times to the Roman Conquest. With Chapters on tlic 
History of Literature and Art. By DR. WM. SMITH. With Woodcuts. * 

THE STUDENT’S ANCIENT HISTORY OF THE EAST. 

From the Earliest Times to the Conquests of Alexander the Great, including 
gypt, Assyria, Babylonia, Media, Persia, Asia Minor, and Phoenicia. By 
PHIUP SMITH, B.A. With Woodcuts. 

THE STUDENT’S OLD TEsfAMENT HISTORY. Pnom thb 

• Creation TO THE Return OP THE Jews FROM CArxiYiTY. With Maps and 
Woodcuts. 

THE STUDENT’S NEW TESTAMENT HISTORY. With an 

Introduction, confaining the connection of the Old and New Te»tamcnt&. 
With Maps and Woodcuts. j 

THE STUDENT’S •MANUAL OF THE ENGLISH LAN- 
GUAGE. By GEORGE P. MARSH. Edited, with addiUonal Chapters aud 
Notes. 
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LIST OF POPULAR «\VORKS. 


r 


c f 

raE STUDENT’S MANUAL OF’ ENGLISH LITERATURE. 

Bj T. B. SHAW, M.A. Edited, with Notes and lllugrratioiis. 

THE STUDENT’S SPECIMENS OP ENGLISH LITERA- 

•TUEE. Selected from the Brst Wkitehs. By THOS. B. SHAW, MjV.. 
Edited, with Additions. 

THE;^ STUDENT’S MANUxVL OF ANCIENT GEOGRAPHY. 

^ ByKEV. W.L.BEVAN. With VV^oodcuts. 

THE STUDENT S MANUAL OF MODERN GEOGRAPrf^ 

Mathematical, Physical, and Desciiptlve, By IthV. W. L. BEVAN. Witff 
Woodcuts. , 

THE STUDENTS IMANUAL OF MORAL PHILOSOPHY. 

With Quotations and Keferences. By WII^.IAM FLEMING, D.D. ^ 

THE STUDENT’S BLACKSTONE. A Systematic Abridgment 

OF THE EKTIUK OOHUF.NTAUIES. By £. MAIjCIAjM KEl^, LL.D. 

A PKACTICAL HEBKEW GEAMMAB. the Hebrew 

te\t of Genesis i -vi. and Psalms i -\i.. Grammatical Analysis and Vocabulai> . 
By ItEV. STANLEY LEATHES. 


Nine Shillings, 

THE CONNECTION OF THE PHYSICAL SCIENCES. By 

MARY SO^IJRVILLE With Woodcuts. 

PHYSICAL GEOGRAPHY. By MARY SOMERVILLE. 

Revised by H. W. Bates. With Portrait. 

THE STUDENT’S ELEMENTS OF GEOLOGY. By SIR 

CHARLES LYELL. With ouo Woodcuts. 

A MANUAL OF SCIENTIFIC INQUIRY. By Various Writers. 
Edited by SIR J. F. HLRbCIIEL and KEf. ROBERT MAIN. 

POETICAL WORKS OF LORD BYRONa With Notes, Ulus- 

trations, and Portrait. 

LIFE OF LORD BYRON ; with hU Letters and Journals. By 

THOMAS MOORK With Porirailb. 

ARCHBISHOP BECKET; A BIOGRAPHY. By CANON 

ROBERlSOX, M.A. With illuatrat tons. 

PICTURES OF THE CHINESE, DRAWN BY THEMSELVES. 

Described by REV. U. 11. COBBOLD. With 34 Illustrations. 

THE ENGLISH BATTLES A^ SIEGES OF THE PENIN- 

SULAR WAR. By SIR WILLIAM NAPIER. With Portrait. ^ 

THE YOUNG OFFICER’S COMPANION; or. Essays on 
Militart Duties and Qualities : with Illustrations from Histobt. By 
LORD DE ROS. 

DOG-BREAKING; the most Expeditious, Certain, and Easy 

Method, whether great Excellence or only Medially be required. With 
a Few Hints for those who Love the Dm and the Gun. By GENERAL 
HUTCHINSON. With Woodcuts. 



LIST OP SCHOOL CLASSICS. 


13 ^ 


• «> 

By DB. WILIilABC SMITH. 

I'RINCIPIA LATINA. Part I. A First Latin Course. A 
Grammtir. Delectus, and KiArcise Book with Vocabularies. l3tA Ldition. 
3«. 6d. • , 

* 4 * This Edition contains the Accidence arranged for the * Public School l^^atin 
Ofrimer.’ •) 

I^NCIPIA LATINA, Part II. Latin Reading Book. 

intniduction to Ancient Mythology, Geography, Romaii Antiquities, aad 
Hibtory. With Notes and a Dictionary. 3s. 6d. 

•PRINCIPIA LATINA, Part III. Latin Poetry. 1. E<isy 

Hexameters and Pentameters. 2. Eclogai Ovidiemte. 3. Prosody and Metre. 
^ Firbt l.atin Verse Book ^ 35. 6t£. ^ 

PglNCIPIA LATINA, Part IV. Latin P^se Composition; 

iiiilcs of Syntax, witK Examples, Explanations of Synonyms, and Exercises 
on the SyniaM >*6£l. 

PEINCIPIA LATINA, Part V. Short Tales and Anecdotes 

FllOM ANCIFNT HiSTORV, lOR TRANSLATION INTO LaTI.S PrOSK. 35. 

’ A LATIN-ENGLISH VOCifBULARY, with a Latin-En-lish 

Dictionary to rhajdrU'»,t?oriielius Nepos, and Cajsar’s ' Gallic AVar.’ 35 bd. 

THE STUDENT'S LATIN GRAMMAR. By WM. SMITH, 

DC,L.,and rHEOPHlLUS 1) HALL. Cs. 

A SMALLER LATIN GRAMMAR. Abridged ^rom the above* 

Work. 35. bd. 

INITIA GR.®CA, Part I. A First Greek Course, containing 
Grammar, Delectus, Exercise Book, and Vocabularies. By DU. WM. SMI I'H. 
35 6i. 

TNITIA GRiECA, Part II. A Reading’ Book ; containing short 

'1 ales. Anecdotes, Fables, Alythology, and Gieciaii History. With a Lexicon. 
35. 6(2. ^ 

INITIA GR^CA, Part III. Greek Prose Composition; con- 

Ulnlng the Rules of^Jynta.x, %Mtlf copious EN.implob arid E\ertiM;‘s. 35. Uc2. 

THE STUDENT’S GREEK GRAIMMAR. By PROFESSOR 

CUR 1 IDS, and AVM. SMITH, D.C L. 65. 

A S3TALLEE GllEEK GRAMMAE. Abiidgcd from the abovo 

tv oik. 3s, ad. 


PRINCIPIA GRiECA. A First Greek Course. A Grammar, 
Delectus, and Exercise Book, with Vocabularic&. By H. E. HUTTON, M A.. 
35 * bdm 0 

MATTHI^’S GREEK GRAMMAR. Abridged by BLOM- 

• KIKLI). llevisod and enlftigcd, by E S. Cbooke, 11 A. 

KING EDWARD VI’S FIRST LATIN BOOK; inoludinff 

a Short Syntax and Prosody n iih an English Translation. 2*. 6(1. 

KING EDWARD VI.’S LATIN GRAMMAR. 3g. Cd. . | 

ENGLISH NOTES JFOR LATIN ELEGIACS: designed for 

K-irly Froflcients In the Artof L itln Versification. By KEV. W. OXEMHAM, 
35 . id. 
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LIST OF HANDBOOKS FOl? TRAVELliRS. 


THE COiraiNENT, &c. 

HANBl^OOK — TRAVEL TALK. — English, French, German, 

Itauav. 3s, 6d. ^ 

HANDBOOK — NORTH GERMANY, Holland, Belgium, 

« Pbussia, and the Rhine to Switzekland. With Map and Plans. 12s. ^ 

HANDBOOK — SOUTH GERMANY, The Tyrol, Bataria, 

Austria, Salzburg, Sttria, IIungari, and The Danube, from Ulm to the 
Black Sea. With Map and Plans. 12s. 

HANDBOOK — SWITZERLAND, Tins Anps of Savoy and 

Piedmont. WiKi Maps and Plans. lOs. ^ 

HANDBOOK — FRANCE, Normandy, Bbiitany, The Drench 
Alps, Dauphine, Provence, and the Pyrenees. With Maps. 12s. 

HANDBOOK— PARIS AND ITK ENVIRONS. With Map and 

Plans. 3s. 6d. ^ 

Murray’s Plan op Paris. Ss, Od, ^ 

HANDBOOK — CORSICA AND SARDINIA. With Map. is. 

HANDBOOK — SPAIN, Madrid, The Castile?, The Basque 
Provinces, Leon, 1'he Aeturias, Cfalicia, Estremadura, Andalusia, 
Ronda, Granada, Murcia, Valfncta, Catalonia, Aragon, Navarre, 
The Balearic Islands, &c , &c. With Maps. 2 vols. 24s. 

HANDBOOK — PORTUGAL^ Lisbon, Porto, Cintra, Mafra, 

&c. With Map. 9s. 

handbook — NORTH ITALY, Piedmont, Nice, Lombarpy, 
Venice, Parma, Modena, and Romagna. With Map and Plan'*. I2s 

HANDBOOK — CENTKAL ITALY, TrscArr, Flohekce, Lvcca, 
Umbria, Thl Marches, and the Patrimony op St. PetePw With Map 
10s. 

HANDBOOK — ROME AND ITS ENVIRONS. Willi Map and 
FUm. lot. 

HANDBOOK — SOUTH ITALY, Two Sicilies, Naples, Pompeii, 

Herculaneum, Vesuvius, Abruzzi, &c. With Map lOs. 

HANDBOOBi — SICILY, PaleII^, Messina, Catania, Syracuse, 
Ltna, and the Ruins of the Greek Temfles. With Map. 12s. 

HANDBOOK — E G Y P T, The Nile, Alexandria, Cairo, 
Thebes, and the Overland Route to Intiia. With Map. I5s. 

HANDBOOK — GREECE, The Ionian Islands, Athens, 

\2f AlIania, Thessaly, AND Macedonia, With Map. 

HANDBOOK — TURKEY. Part J. O^anrrANTiNOPLE, The 
Bosphorus, Dabdanellfs, Br* U'^A.aiid Plain ov Trot, v^lth Gener^ Hints 
Travellers in Turkey, &;c With Map. 7s. 6d. 
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HANDBOOK — TURKEY. Part II. Asia Minor, Twjs 
Islands op the ^Eojian, Crite, Cyprus, Sk\kna and the Sl!.^^N 
Churches, Coasts op the Black Sea, Armenia, Mesopotamia, &c. 
With Map. ro!»t8vo. • ^ 


HANDBOOK — TURKEY. Part III. Tur&et in •Europe, 
Bosnia, Skbvia, Montenegro, Buioaria, Wallacuia,^ Moldavia, Ac. 
Map. Post 8vo. ^ • 

lyiNDBOOK — DENMARK, Norway, Sweden, and Iceland, 

^ With Map and Plans. 155. ^ 


HANDBOOK — RUSSIA, St. Petersburg, Moscow, Finland, &c. 

^ With Map. 16«, • 


HANJDBOOK-BOMBA^ 12s. ^ 

lUNDBOOK- MADRAS. 12.'!. , 

HANDBOOK •- I^LY LAND, Synu, PALEsmns, Sikai, Edom, 

A^ THE Syrian Dgseri'S. With Map 2 vols. 24<. 


KN^SACK GUIDES FOR TRAVELLERS. 
KNAPSACK GUIDE TO SWITZERLAND. With Plans. 5». 
KNAPSACK GUIDE TO NORWAY. With Maf . 6». 
KNAPSACK GUIDE TO ITALY. With Plans. 6 i . 
KNAPSACK GUIDE TO THE TYROL. With Plans. 6». 


ENGLAND AND WALES. 


HANDBOOK— LONDON AS IT IS. With Map and Plans. 

35. 6 d . 

HANDBOOK — ESSEX, CAMBRIDGE, SUFFOLK, AND 
NORFOLK-— Chelmsiord, CoLait&TEB, Maldon, Cambridge, Klt, New- 
market, Bury, Ipswich, WooDBiuDGE, Feltx^we. Lowestoft, Norwich, 
Yabfiouth, Cromer, &c. With jj^uB and Pltfl. 125 . 

HANDBOOK — KENT AND SUSSEX - Canterbury, Dover, 
# Ramsgate, Rochpater, Chatham, Brighton, Chjcuusteb, Worthing, Has- 
tings, Lewes, Arundll. With Map. 105. 

HANDBOOK — SURREY AND HANTS -Kingston, Croydon, 

Rfigate, Gutt.mord, Dorking, Boxiiill, Winchestik, SouTHiMPXON, PoiA- 
moutu, and The Isle op Wight. With Map. 105, • 

HANDBOOK — BIRKS, BUCKS, AND OXON— Windsor, 
Eton. Reading, Aylesbury, Henley, Oxford, and the Thamks. With 
Map. 
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LIST OF HANDBOOKS FORF TRAVELLERS. 


HANDBOOK — WILTS. DOKSET, AND SOMERSET — 

^ Sausbuky, CHTppRKRAit, Wetmocth, Sheubokke, Wells, Bath, Buiktoi , 
Tauxtoit, &c. Wiib Map. lOt. ^ 

HANDaOOK,— DEVON AND C O RNWAL L — Exeter, 
Ilfracombe, Ltxrox, Sidmocth, Dawush, Teignt^folth, Plymouth, Deyon- 
^RT, Torquay, LAUNCF.sroN, Pe^fzaxcb, Falmouth, The Lizarq Land’s 
^ End, &c. #With Map, 10«. ^ 

HANDBOOK — GLOUCESTER. HEREFORD, AND 

WORCE^ER— CiRENCKsrrR, CiiELTENHAsr, Stroud, Tewkesbury, Lro*^* 
MTN8TKR, ROBS, MaLVERN, KiDDI* RMJNSTER, DuDLEY, BhOMSQROVE, E^ ESHAMw 

With Map. 

HANDBOOK — NORTH WALES — Banoor, Carnarvon, 
BEfic3fARis, Snowdon, Conway, Ac. Wlth^AIap. 6«. 6d • 

HANDBOOK — iSOUTII WALES — Monmouth, Carmarthhit, 
Tenby, Swansea, a\d the Wye, &c. With Map. Js . 

H.ANDBOOK — DERBY, NOTTS, LEICESTER, OlND 

SrAPFORD — Matlock, Bakewfll, Chatswortii, The Peak, 'Buxton, 
Hardwick, Dove Dale, Ashborne, Southwell, Mansfield. IJftfoud, 
Burton, BELV9m, Meltfin Mow*>RAr, Wolverhampton, Litchfield, 
Walsall, Tam worth. With Map. U . 6 d . ** 

HANDBOOK — SHROPSHIRE. CHESHIRE, AJ^D LANCA- 
SHIRE -Shrewsbury, Ludlow, Bridgnorth, Oswestry, Chf^ter, Ciirwr, 
Alderley, Stockport, Birkenhiiad, Warrington, Bury, Maxchesti r, 
LiVERPCOL, ^RNLEl, ClITHLUOE, BOLTON, BLACKBURN, AViGAN, pRl-ftTON, 
Rochdale, Lancaster, Southport, Blackpool, &c. WitlfMap. lO^ 

HANDBOOK — YORKSHIRE — Doncaster, Hull, Selby,. 

Beverlky”, Scarborough, Whitby, Harrogatp, Ru*on, T..rri>a, Wakefiei d, 
Bradford, Halifax, Huddfiisfibld, Shefeield. WiUi Map. I2s. 

HANDBOOK — DURHAM AND NORTHTOIBERLAND — ^ 

Nrw(;.vsTLE, Darlington; Bishop Ai^ckland, STOCKTO^^ Hartlepool, Sun- 
derland, Shields, Bervick, Tynejiulth^fnamck. With Map. 9? 

HANDBOOK — WESTMORLAND CUMBERLAND — 

JjANCASTER, FuRNFBS AbBIY, AMBLESIDP, IClNDAL, Windermikf, CoNIsTON, 
KF.S-WICK, Grasmire, Carlisle, Cocklrjiolth, I^nrith, Applebl. WUlt 
Map. 65. 

Murray’s Map of the Lake District, 35. 6(f. 
HANDBOOK — SCOTLAND — Edinburgh, Melrose, Kelso, 

Glasgow, Dueifriks, Ayr, SriRLiNO, Arran, The Olyde, Obax, IN^ i rar\ , 
J/OCH liOMOXD, Loch Katrine and Trosachs, Caledonian Caxal, Ixvir. 
NESS, Pkrth, Dundee, Aberdeen, Braemar, Skye, Caithness, Boss, and 
Sutherland. With l^ps and Plans, 9^ 

HANDBOOK — IREtiRND—B^TN, Belfast, Donegal, Gal- 
way, Wexford, Cork, Limerick, Watkrtoiid, Killarney, Munster. 
With Map. 12S. 
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